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PART MODEL PACKAGE GUIDELINE FOR ELECTRONIC-DEVICE PACKAGES - XML
REQUIREMENTS

(From JEDEC Board Ballots JCB-24-29, JCB-17-48, JCB-23-10, JCB-23-27, JCB-23-33, and JCB-24-08
formulated under the cognizance of the JC-11 Committee on Mechanical Standardization.)

1 Scope

This standard establishes the requirements for exchanging part data between part manufacturers
and their customers for electrical and electronic products. This standard applies to all forms of
electronic parts. It forms part of the Part Model XML Schema, which covers the parental structure
for the electrical, physical, thermal, assembly process classification data along with materials and
substances that may be present in the supplied product or sub-products. This Guideline
specifically focuses on the Package sub-section of the Part Model.

All releases of the Package sub-schema must be under the umbrella of the Part model Schema
to ensure that the Part model schema is referencing the correct version of the Package sub-
schema. In addition, this will enable the Package sub-schema to connect to the Manufacturer Part
Number and the Manufacturer of the Part.

1.1 Purpose
This standard is intended to benefit part manufacturers and their customers by providing

consistency and efficiency to the transfer of part data from part manufacturer to customers. This
standard specifically covers data applicable to the package definition of the device.

2 Applicable Documents

The following documents form a part of this standard to the extent specified herein. The revision
of the document in effect at the time of solicitation shall take precedence.

2.1 JEDEC (www.jedec.org)

JESD30L, Descriptive Designation System for Electronic-device Packages

JEP30, Part Model Guidelines for Electronic-Device Packages — XML Requirements
JEP95, JEDEC Registered and Standard Outlines for Solid State Products
JEP30-10, Part Model Schema

JEP30-P101, Part Model Package Schema

JEP30-D10, Part Model Schema Types Dictionary (Required to support the Part Model Schema
and each of its sectional sub-schemas.)

SPP-010 Standard Procedures and Practices for Grid Array Terminal Position Numbering
2.2 IPC (www.ipc.org)

IPC-T-50, Terms and Definitions for Interconnecting and Packaging Electronic Circuits
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2.3 JEDEC/IPC (www.jedec.org)

J-Std-609, Marking, Symbols, and Labels of Leaded and Lead-Free Terminal Finished Materials
Used in Electronic Assembly

2.4 ASME (www.asme.org)

ASME Y14.5-2009 Dimensioning and Tolerancing

3 Requirements

The following terms and definitions are applicable to this XML Schema.
3.1 Terms and Definitions

All definitions and terms associated with the physical aspect of the part are in accordance with
JESD30H or later versions. The physical details of the part are defined in the PackageSection of
the XML Schema.

All common Terms and Definitions that are used by more than one sectional sub-schema, such
as any of the Electrical, Package, Environmental, Assembly Process Classification, are defined
in the “Part Model Schema Types Library”.

All other definitions and terms necessary to define the schema, are defined by this standard and
included below.

Part Model: A Part Model is a data representation described in an XML file that conforms to the
rules and structure of the Part Model XML Schema. Companies who use the Part Model XML
Files and claim compliance to JEDEC, must ensure that their Part Model XML file conforms to the
specific released version of the Part Model XML Schema released by JEDEC.

Section 4 will define the outline of the structure of the Package XML Schema. Specific
components of the XML Schema and their hierarchy are specifically controlled by the JC-11
Standards Committee who retain the expertise for these structures.

The PackageSection of the schema forms part of the Part Model XML Schema and is not intended
to act as a standalone schema. In addition, there is a “Part Model Schema Types Library” XML
Schema, which is a common set of xml structures shared across the Part Model XML Schema
and all its sub-section schemas.

3.2 XML Schema Key Terms and Definitions

Reference JEP30 for details of the "XML Schema Key Terms and Definitions".
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4  Part Model Schema Definition

The following section describes the XML Schema structure.

4.1 Part Model - Package Section

diagram

-_—

PartModelType

| Bl arributes

ComplianceToPartModelSchemaVersion

type |JEPS-D-D‘-D:‘L"EI;i:}r'T},-‘pE

use |re:|uire:|

PartMaodelContentRevision

type |x5:;trir'g

USE |re::|uire::|

PartModelStatus

type | ParthlodelStatusType

£ |lequile::|

i [FPartDataChangedTimestamp |

|'..-:e|xs:::|5

teTime |

| Manufacturer-Array

|
|
|
|
|
|
|
|
|
|
|
|
[0 [ Panodeype 7] 11

|'.. pE | Manufacturer-Amay Ty pe

i

| ManufacturerPartNumber-Array

|'.. pe | MPN-Array Type

| PartDetails-Array 1
ArrayType

PackageSection

{f-

type

PartModelType -> PackageSection
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4.1 Part Model - Package Section (cont’d)

The PartModelType belongs to the “Part Model XML Schema”. The PackageSection belongs to
the “Part Model Package XML Schema”. The primary purpose of the Part Model Schema is to
provide the structure for identifying unique parts (Manufacturer and MPN), and the structure to
include the sub schemas which define the part details, as outlined in the JEP30 publication.

This document covers the PackageSection, which is referenced from its parent’s structure, the
PartModel. The contents under the PackageSection is tied to the Manufacturer's name and
Manufacturer’s part number.

The ComplianceToPartModelSchemaVersion indicates the version of the Schema to which the
XML file is to be validated against. All new releases to this document or XML Schema is governed
by the rules outlined in the JEPXX, and must be release in sync with the Part Model.

“Each time that a Sub-schema gets updated, then the part model version also gets updated in
order to release that Sub-schema under the umbrella of the Part model. This is because the
Part Model must now reference the new version of Sub-schema, since all subschemas have
their own version number. The parent schema includes them by referring to a precise version,
so a version bump in the subschema requires a version bump in the parent only at the time of
release of the Parent.”

The PartModelContentRevision indicates the revision of the data for the Part that is submitted in
the XML file. This enables the Component Manufacturer to provide a new XML file for a Part each
time they wish to upgrade a new set of data for a part, in any of the sub-sections such as this
PackageSection.
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4.2 Manufacturer Part Number-Array
path | PartModel/ManufacturerPartNumber-Array.
diagram |
mFN-ArrayType
Ma;‘a;r;aﬁlu;er:'yp_e _______ L

Atvpefxsstring|

'pe|PartNumberType ]
[PertNumberType

|t-.'pe|ManufacturerPartNumbersType

I ManufacturerPartNumber-Array L _’_E)E'J ManufacturerPartNumbers iz _‘I'E)E":
[tvpe[MPN-Array Type :

; =
1.

=ManufacturerlD 7]

constraints

type | MPN-ArrayType, ManufacturerPartNumbersType, PartNumberType, OrderablePartNumber-ArrayType,

JEP30-D10:SignatureDigestLinkType, ds:SignatureType.

The ManufacturerPartNumber-Array/ManufacturerPartNumbers provides the definition of the part
number or a specific Standard, so that it can be connected to the technical specification details in
the PackageSection via the PartDetails-Array section.
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4.3 Linking the MPN to a specific Package Family Data set

The linking of the Parts to its technical data is done via the PartDetails-Array section as outline in
the JEP30 - Part Model Guidelines for Electronic-Device Packages — XML Requirements. This
consists of two sections called PartsSelection-Array and Association-Array which defines the
relationship between identifying the specific set of parts and how they are associated with the
supply chain content. Reference the JEP30 parent document for more details on this association.

path | PartModel/PartDetails-Array/PartDetails/Association-Array/Association/Package-Array

diagramat (
the PackageAssociation-ArrayType
Association | i, :
level 1 Package Ef]
_________________________ e
0.2

————————————————————————————————————————————————————————————————————

| ’ 0.
| b T ;

| ’-f-‘_f—F—l—?iﬂ?—%—?—f—@ﬁ[—"_ﬂ)_‘l?ﬁ,?

| 0.%

type | PackageAssociation-ArrayType, PackageAssociationType, PhysicalModelAssociationType,

DieAssociationType.

|

| 2

| : il
itype | Die-Array Type | type|DieType

| ipe[DieAn yType. !

| 5 5

| | :

|

diagramat ( 1
the | PackageSectionType
Package ¢\ e — T |
Section | | Package-ArrayType | |
level | | Package ol | |
| ________________________ . type|PackageType | |
..\ Package-Array i . T
| itype[Package-ArrayType T | |
: : | PhysicalModel =1 | |
I g.;:;.'Ef_lE_*J_:’_%J.Ef.'_tti_@_@_s'.ﬁ_;fg;: ||
. | i A e |
PackageSection E_F.'_E_:EH ' |
t-'pE|PackageSectionType | : |
5 . — 7 |
| Die-ArrayType | |
| | Die-Array Die 43 % | |
| |
|
|
|

type | PackageSectionType, Package-ArrayType, PackageType, PhysicalModelType, Die-ArrayType, DieType.

The Package-Array content is now sub-grouped into 2 major sections as shown in the diagram.
This enables each section to be digitally signed independently of each other. The linkage between
the 2 sections plus the Die is shown below.
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4.3.1 Linking the Manufacturing Part Number to Package Content

path | PartModel/PartDetails-Array/PartDetails/Association-Array/Association/Package-Array/Package

diagram at -

the mckage.ﬁ.ssociatiunType |
Package | e X

Association | .--:_ PackagelD 4 |
level ! rtype[usistring

e T |

R et 2 | I PackageSignature & |

O | type | JEP30-D10:SignatureDigestLinkType ! |

- -

type | PackageAssociationType, JEP30-D10:SignatureDigestLinkType.

path | PartModel/PackageSection/Package-Array/Package

diagram at - -
the mckagﬂype
Package
E-. ]
level D

t;|:|-':|xs:string

[ 1

_:E ManufacturerPackageCode

| Package %H—E:EI— fypelesstring |

type | PackageType

|
|
I = Descri ptiveDesignation
|

[ ittt |

o
1.=

_____

- _____ _____ _____

type | PackageType, ds:SignatureType, ...

The PackagelD references the Package/ID under the PackageSection/Package-Array. This is
enforced by the key named as PackageKey that is assigned to the Package/ID element, which is
referenced by the PackagelD which has a KeyRef that refers to the JEP30-P101:PackageKey.
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4.3.2 Linking the Manufacturing Part Number to Physical Model Content

path | PartModel/PartDetails-Array/PartDetails/Association-Array/Association/Package-Array/PhysicalModel

diagram at
-
the PhysicalModelAssodationType |

Physical | e e ,
Model _\” PhysicalModellD | |
Association | ['physicalModel | [T.’] | Hypelxsstring |
level type i iati n 0 '

_EJ_13_:_|_E_f],‘a‘__5_I_f_ﬁ_|_f}_ﬂ_?_fj_gjj»_K_f_S__q_El_i;F_l_g_Q_T_}:E%__. | ' ' PhysicalModelSignature E |
O | itype]JEP30-D10:SignatureDigestLinkType |

type | PhysicalModelAssociationType, JEP30-D10:SignatureDigestLinkType.

path | PartModel/PackageSection/Package-Array/PhysicalModel

diagram at —————
the PhysicalModelType
Physical =D

Model level I type | ¥sistring
| | | ModelType H
type|ModelType
| PhysicalModel o @ = Model
ifype[PhysicalModelType 7 [type [xsistring

------------------- G |
0.= =
| Model
| ' s:string
| i PhysicalModelSignature .

type | PhysicalModelType, ModelType, ds:SignatureType.

The PhysicalModellD references the PhysicalModel/ID under the PackageSection/Package-
Array. This is enforced by the key named as PhysicalModelKey that is assigned to the
PhysicalModel/ID element, which is referenced by the PhysicalModellD which has a KeyRef that
refers to the JEP30-P101:PhysicalModelKey.
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4.3.3 Linking the Manufacturing Part Number to Die Content

path | PartModel/PartDetails-Array/PartDetails/Association-Array/Association/Package-Array/Die

diagram at o
the GEAssociationType |
Physical | _____________ |
Model __" DielD
Association | e T ECI |  itype|xsstring |
level | oolo e = T@EH ------------------------------------- -
s DieAssaciationType | | DieSignature y |

type | DieAssociationType, JEP30-D10:SignatureDigestLinkType.

path | PartModel/PackageSection/Die-Array/Die

diagram at T T T T T T T
the DieType
. ——
Physical D
Model level W -
fype|xsistring
(=
e

-:t-.'l_ﬁEJ FiducialMarkingType |

i TerminalGroups

type|DieTerminalGroupsType

'
]

..

'

]

'

'

b o e e e oo
'

'

L

'

' v
ol e R -t
'

| |
| |
| |
| |
| |
| |
| Die _|E)E|__"'— |
; | ¥ RdecadMarking EI |
| |
| |
| |
| |
| |

type | DieType, FiducialMarkingType, DieTerminalGroupsType, ds:SignatureType.

The DielD references the Die/ID under the PackageSection/Die-Array. This is enforced by the key
named as DieKey that is assigned to the Die/ID element, which is referenced by the DielD which
has a KeyRef that refers to the JEP30-P101:DieKey.
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5 Package Section - Package

path | PartModel/PackageSection

diagram [ Iepan ot e — T T B
part 1 of

4 | Package-ArrayType

|
|
| | |
| Package  «ig |
| ________________________ type|PackageType |
|

type | PackageSectionType, Package-ArrayType, PackageType, PhysicalModelType, Die-ArrayType.

path | PartModel/PackageSection/Package-Array/Package

diagram _—— e —— - ]
part 2 of Eckageﬂfpe
4

=D
xs:strin

"ManufacturerPaclcageCc-de '
dypelxssting :
_FStandardsBodyPackageCode !
Thpelxssting .
—— e e e e e e — — — =
PackageStatusType
Introduction

type|JEP30-D10:EmptyType

1 Package o -
Lo [PackageTyp Active
™ type [ JEP30-D10:EmptyType
@

ContactManufacturer

|
|
|
|

----------------------- [ |

. PackageStatus DJ_._ type JEP30-D10:EmptyType

type LPacka_g_eStatusTIpE 7 = :
|
|
|
|

NotRecommended-for-NewComponents

type [JEP30-D10:EmptyType

type[JEP30-D10:EmptyType

|
|
| Obsolete
|
|

¥s:string

|
|
|
|
|
|
|
i
- |
|
|
|
|
|
|
|
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5 Package Section — Package (cont’d)
diagram e T e T e L PEP TR
part 3 of " Package-specificFeatures

4

1.

Package [%]
type | PackageType -:-E:E‘_

E_t;]:;::l_P_a_c_k_a_gg:gpecificFeaturesT}pe:

Fom mm e e e e e e e e o

| “Package-bodyMaterial

-i_t;'p_e_[l?@_cl_{@ge-bodj,fMateriaIT_}fpe

—————————————————————————————————————

- - [

..................................

__________________________________

“ExtendedTerminalCount

Toitype JEPBE}-D1D:Min|nteger0f0neT}fpeE

imininc/maxindl[1 L :

. “TerminalCount

_____ r-itype JEPBE}-D1D:Min|nteger0f0neT}fpeE

——— [ iminincmaxind |1 | '
“DeletedTerminalCount |
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5 Package Section — Package (cont’d)
ciagram { ClaranceRegion-Aray
Y {fype| ClearanceRegion-ArrayType |

Package I |+ TerminalGroups B
FJ-lj.-:|packagE-|-ypE #_DE'_I 'type|TerminalGroupsType
S ,
1.8 ' 1 FiducialMarking L
 thype|FidudalMarkingType
5 GDANdT o
) type|JEP30-D10:GDARDTType |
L. —sem—
E — GDandTDatum-to-ElementMap-Array M
! t,'|:|-':|GDandTDaturr|-tl::n-ElementMap-ﬂxrrayType ]

]

i . PackageSignature i

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]

type | PackageType, PackageStatusType, JEP30-D10:EmptyType, Package-specificFeaturesType,
Package-bodyMaterialType, PackageTerminalPositionType, PackageOutlineType,
PackageTerminalCodeType, PackageMountingPreparationType, PackageBodyDirectionType,
PartAccessDirectionType, JEP30-D10:MinintegerOfOneType, JEP30-D10:DimensionUOMType,
JEP30-D10:MassValueSetType, PackageShapeType, JEP30-D10:ValueSetType, ClearanceRegion-ArrayType,
AssemblyTechnologyType, CTE-ArrayType, YoungsModulus-ArrayType, TerminalGroupsType,
FiducialMarkingType, JEP30-D10:GDAndTType, GDandTDatum-to-ElementMapType,

RecommendedFootprint-ArrayType, ds:SignatureType.

The DescriptiveDesignation is described in JESD30, “Descriptive Designation System for
Electronic-device Packages and Footprints”. The ManufacturerPackageCode is a non-
standardized package Code that is assigned to the Package by the component manufacturer.
The definitions of the ExtendedTerminalCount, TerminalCount, DeletedTerminalCount,
MissingTerminalCount and Package/Pitch are also described in the JESD30 document.

The PackageStatus is an optional attribute that determines the status of the Package.
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5 Package Section — Package (cont’d)
The enumerate values of the JEP30-D10:DimensionUOMType are nm, um, mm, m, in and mil.

The enumerate values of the above lists of Package-specificFeatures, Package-bodyMaterial,
and PartAccessDirection, are contained in JESD30, as indicated in Table 1.

Table 1 - JESD30 Table and Section References for Package Elements

Enumerated Value List JESD30 Tables / Section
Package-specific Features Codes for package-specific features table
Package-body Material Type Prefixes for predominant package-body material table
Part Access Direction Part access Direction section
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5.1 Package Terminal Position

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition.
diagram -
| PackageTerminalPositionType |
| Axial |
| t,pe | JEP30-D10Empty Type |
| Bottom M |
| type|BottemUpperPositienCeonfigurationType | |
| Dual R |
| type|DualPositionConfiguration Type |
| | | End |
| type|JEP30-D10:Empty Type |
| | | Diagonal r |
| t-'r:E|Diagu:unaICDrnerCDnﬁguratiDnT}rpe'_ |
| | | Internal |
| type|JEP30-D10:Empty Type
! PackageTerminalPosition EI—:-@E MixedPosition |
\type|PackageTerminalPositionType T |N—= typeJEP30-D10:EmptyType |
type|QuadPositienConfiguration Type |
| Radial M |
| type|RadialPositionConfiguration Type |
| | | Single R |
| type|SinglePositionConfigurationType |
| | | Triple T |
| t-'r:E|TripIEF'DsitinnCaniguratiDnT}rpe'— |
| | | Upper R |
| t-'r:E|BDttDmUFIFIEFF'DSitiDﬂ':DﬂﬁngrEtiDﬂT}pr |
| | | ZigZag |
| type|JEP30-D10:Empty Type |
type | PackageTerminalPositionType, JEP30-D10:EmptyType, BottomUpperPositionConfigurationType,
DualPositionConfigurationType, DiagonalCornerConfigurationType, QuadPositionConfigurationType,
RadialPositionConfigurationType, SinglePositionConfigurationType, TriplePositionConfigurationType.
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5.1 Package Terminal Position (cont’d)

The definition of the above PackageTerminalPosition data elements can be found in JESD30,
under the “Terminal position Prefix” section which includes the “Prefixes for terminal position”
table, plus three sections in Annex A, namely

e Terminal position with additional definition,

¢ Relationship concepts between the Terminal Contact Area and the Body outline, and

¢ Position Images.

NOTE As a result of the TerminalGroup/TerminalPosition (as defined in section 4.16 Terminal Position
below), the rollup of the TerminalPosition values for all TerminalGroup-Array/TerminalGroups into the
PackageTerminalPosition, may be different than the value at the PackageTerminalPosition level. This is
described in detail in JESD30, “Terminal-position prefix”.

511 Bottom

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Bottom.

dlagram ,;ottomUpperPDsitionConfigurationType |

|ty o[ JEP30-D10:Empty Type

Southwest-to-Northeast
|ty pe[JEP30-D10:Empty Type

Northwest-to-Southeast
|type[JEP30-D10:Empty Type

|type[BottemUpperDiagenalType

|
|
|
|
I J Diagonal HT}l__/} =
|
|
|

] Bottom # }-’5"]3'

|t- |:e|Bot‘tnmUpperPosltlonConflguratlonType -----

FullMatrix =1
MatrixAlterationType | |

ColumnMatrix
MatrixAlterationType

|
|
|
| \
| \
| \
| \
| \
| \
N s
I ‘ﬁfs%.E*
| |
| |
| |
| |
| |
| |

J PerimeterWithinnerArrayMatrix ke
[ty pe[MatrixAlterationType

| [ PerimeterMatrixWithThermalPad L
type|MatrixAlteration Type
I YP

RandomMatrix

|type[JEP30-D10:Empty Type

type | BottomUpperPositionConfigurationType, JEP30-D10:EmptyType, BottomDiagonalType, MatrixType,

MatrixAlterationType.
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5.1.2 Dual

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual.

diagram

Left-to-Right B
|type[DualsidePaositionRelationshipType

Back-to-Front B
|t '|Je|DualSidePositionReIationshipType

| DualPositionConfigurationType

Bottom-to-Upper

|t '|Je|Bottom-to-UpperDuaIPositionReIationshipType

;

I Dual L
|type[ DualPasitionConfigurationType T |-

|t '|Je|DualComerConfirurationType

[ Lett éﬂ
|t '|J-5|SideComerPositionReIationshipType

| [ Back IIT.I
|t '|Je|SideComerPositionReIationshipType

| [ Right %‘

|t '|Je|SideComerPositionReIationshipType

J Front

| [ Left-to-RightTop 1
[type| DifferentsidePositionRelationshipType

| [ Left-to-RightBottom
|type| DifferentsidePositionRelationshipType

.

| [ Back-to-FrontLeft 1
|t '|Je|DifferentSidePositionReIationshipType

| [ Back-to-FrontRight
|t '|Je|DifferentSidePositionReIationshipType

Iy

I
I
I
I
I
I
|t '|Je|SideComerPositionRelationshi Type i I
I
I
I
I
I
I

type | DualPositionConfigurationType, DualSidePositionRelationshipType,

Bottom-to-UpperDualPositionRelationshipType, DualCornerConfigurationType,

SideCornerPositionRelationshipType, DifferentSidePositionRelationshipType.
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5.1.2.1 Dual Left-to-Right and Back-to-Front
path 1. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual/Left-to-Right
2. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual/Back-to-
Front

diagram -———— e —_——— — — — — |

_ | Outside
type|JEP30-D10:EmphyType

Left-to-Right $ """ :
type| DualSidePositionRelationshipType |‘ ----- i | | Edge-Out
type[JEPI0-D10:EmpyType

..... type|JEP30-D10:EmphyType

| | Edge-In
type[JEPI0-D10:EmpyType

|| Inside
type|JEP30-D10:EmphyType

L | Span H

|
|
|
|
|
|
| | Owverlap |
|
|
|
|
|
|
t '|J-':|Spar'|F‘ositionREIationshipType |

type | DualSidePositionRelationshipType, JEP30-D10:EmptyType, SpanPositionRelationshipType.

5.1.2.2 Dual Bottom-to-Upper

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual/Bottom-to-Upper

dlagram | Bottom-to-UpperDualPositionRelationshipType

| Outside |
| |
Edge-Out |

|
| pe |
| |
| |
|

ii

i

rlap

pe|JEP30-D10:EmptyType

J Bottom-to-Upper o
|typ e [Bottom-to-UpperDualPositionRelationshipType B |txp=]JEP30-DIC:EmptyType

| Qutside

|
l \
[Outsige ] |
I |
| \
l \
l \
l \
l \
|

| [Spam |,

type|Bottom-to-UpperspanPositionRelationshipType |-"- =
[yp=[JEP30-D10:EmptyType

|typ=[JEP30-D10:EmptyType

type | Bottom-to-UpperDualPositionRelationshipType, JEP30-D10:EmptyType,

Bottom-to-UpperSpanPositionRelationshipType
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5.1.2.3 Dual Corners
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Dual/Corners
diagram r--———-——-——— 0 — — — — —/
| DualCornerConfirurationType |
| | SideCornerPositionRelationshipType —i |
| | | outside | |
| | type[JEP30-D10:EmphyType | |
| | | | Edge-Out | I
P type[JEP30-D10:EmptyType

| L — — ’J#L\-’E}El- |
| t '|Je|S|deCornerPoﬂtmnReIatmnshmType | ----- Overlap |
| | type[JEP30-D10:EmptyType | |
| | | | Edge-in | |
| | p-]jEP30-DibEmphyType] | |
| ———— =1
| | | Back B |
t '|Je|SideCornerPositionReIationshipType |
| | Right = |
| t '|Je|SideComerPositionReIationshipType |
| | | Front m |
| t '|Je|SideComerPositionReIationshipType |

- - - - — — — — —I
Corners | DifferentSidePositionRelationshipType |
t'|Je|DuaIComerConfirurationType | |
Dutside
| type[JEP30-D10:EmptyType I |
| | | Left-to-RightTop ,J% ; Edge-Out | |
| i '|Je|DifferentSidePositionReIationshiJ:uType t'|Je|JEP30-D1D:EmptyType |
| Owverlap | |
| t '|Je|JEP3D—D1EI:Empt_\,rType |
| | | Left-to-RightBottom Jam |
| t '|Je|DifferentSidePositionReIationshipType |
| | | Back-to-FrontlLeft ™ |
| t '|Je|DifferentSidePositionReIationshiJ:uType |
| | | Back-to-FrontRight ™ |
| t '|Je|DifferentSidePositionReIationshiJ:uType
- - |
type | DualCornerConfigurationType, SideCornerPositionRelationshipType,

DifferentSidePositionRelationshipType, JEP30-D10:EmptyType.
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5.1.3 Diagonal
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Diagonal
diagram | - T — — — |

| Internal(urnerF'ositionF{EIal:ionshipTg.rrJe—|

Overlap |
|type[JEP30-D10:EmptyType |

Edge-In |
|type[JEP30-D10:EmptyType |

_| Southwest-to-Nertheast ,% ;
|t--‘|JE | InternalCornerPasitionRelationshipType

Inside |
|type[JEP30-D10:EmptyType |

-

| | Northwest-to-southeast ,%
|t--‘|JE | InternalCornerPasitionRelationshipType

- - - — — — — — —l
| DifferentSidePositionRelationshipType

| Outside |
[type[JEP30-D10:EmptyType |

| | Back-teft-to-Front-right
|type| DifferentSidePositionRelationshipType

_I Diagonal H_F
|type|DiagonalCornerConfigurationType

[type[JEP30-D10:EmptyType |

Overlap |
[type[JEP30-D10:EmptyType |

|
|
|
Edge-Out | |
|
|

| | Front-left-to-Back-right fa
type | DifferentSidePositionRelationshipType

| | Left-bottom-to-Right-top fam
type | DifferentSidePositionRelationshipType

| | Left-top-to-Right-bottom fa
type | DifferentSidePositionRelationshipType

type | DiagonalCornerConfigurationType, InternalCornerPositionRelationshipType, JEP30-D10:EmptyType,

DifferentSidePositionRelationshipType.
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5.1.4 Quad
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Quad.
diagram lquadpostionconfigurationtype 1
| |
| |
I Edge-Out I
I |
I I
o
I B P e bt Emptyipe |
| ETa— |
I |
| T |
I |
: sttt I
: i I : |
P— I
[ auad bl Hoem — HloEp
|type[QuadPasitionConfigurationType |I_-/}'EI_ - BpanFasitianRelztion shipType | I :
| I | |
O A J |
I IElad_Co;rCo_nfi;'aawae ______ —I I
| | 1
| | |
| B — i
I type|JEP30-D10:EmptyType I |
I
= — i
| |t |J:IQuadCornerConfMlonType | ----- |
I | | | Left-to-Right $ | |
| | |typ e[ DifferentsidePositionRelationshipType I |
I | || Badk-to-Front HF | I
| | |t '|Je|DifferentSidePositionRelationshipType I |
type | QuadPositionConfigurationType, JEP30-D10:EmptyType, SpanPositionRelationshipType,

QuadCornerConfigurationType, DifferentSidePositionRelationshipType.
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5.1.5 Radial
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Radial

diagram ﬁdﬁmﬁoﬁo@uﬁmﬁg _______________ |
| | outside |

| type[JEP30-D10:EmptyType |

| | | Edge-Out |

| type[JEP30-D10:EmptyType |

| | | Overlap |

| type |JEP39—D‘I{}I: EmptyType |

| | | Edge-in |

| type[JEP30-D10:EmptyType |

I = = |
/pe|RadialPositionConfigurationType | t--'|Je|JEP39—D‘I{}I:E@tyTypE |

| | RadisiComerPositionRelationshipType "i |

| | | outside | |

| | t--'|:|e|JEP30-D10:Empt}rType | |

| | | | Edge-out | |

| | type[JEP30-D10:EmptyType | |

| | | Corners E—_Hl;’_',ia'_“E‘__ Overlap |

| t--'|Je|RadialComerPositionReIationshipType |\--:-‘ t--'|:|e|JEP30-D10:Empt}rType | |

| | | | Edge-In | |

| | t--'|:|e|JEP30-D10:Empt}rType | |

| | | | Inside | |

| | t--'|:|e|JEP30-D10:Empt}rType | |

_________ J
L T ]
type | RadialPositionConfigurationType, JEP30-D10:EmptyType, RadialCornerpositionRelationshipType.
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5.1.6

Single

InternalCornerPositionRelationshipType, DifferentSidePositionRelationshipType.

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single.
diagram i;ngl:’mﬁo;o;igu;ioﬁypr _________________ _i
| | et gﬂ |
| type|SingleSidePositionRelationshipType |
= 4 |
| type|SingleSidePositionRelationshipType |
| | | rignt %ﬂ |
| type|SingleSidePositionRelationshipType |
| _I Front gﬂ_ |
| type|SingleSidePositionRelationshipType |
| mgl_em?ergnﬁErEnT_ype_ _____ _i |
| | [ soutnwest 5 | |
_I Single #};’_}E;E_ | type|InternalCornerPositionRelationshipType | |
|t'|Je|SingIePositionConfigurationType e
| | J Southeast En | |
type|InternalCornerPositionRelationshipType
| | ||
| MNortheast
| H 5 ||
| | type|internalCornerPositionRelationshipType | |
| | | [ Northwest 3 |
| | type|InternalCornerPositionRelationshipType | |
| | ||
| I | I
|
| _I Corner - = I |
| |t '|Je|SingIeCornerConfigurationType | = | |
| |
I | | [ Front-teft %ﬂ | |
| | type| DifferentSidePositionRelationshipType | |
| | | [ Left-bottom éﬂ | |
| type|DifferentSidePositionRelationshipType | |
| | | [ right-bottom | |
| | type| DifferentSidePositionRelationshipType | |
| | | [ right-top | |
| | type| DifferentSidePositionRelationshipType | |
| | || Left-top i | |
| type | DifferentSidePositionRelationshipType |
| e — a1
type | SinglePositionConfigurationType, SingleSidePositionRelationshipType, SingleCornerConfigurationType,
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5.1.6.1 Single Side
path | 1. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Left
2. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Back
3. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Right
4. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Front
diagram e T
|ﬁngm&dePnﬂnonRHanonsmpType |
| _ | Outside |
| t '|:|=_|JEF‘3D-D1D:EmptyType |
| | | Edge-Out |
| type[JEP30-D10:EmptyType |
Left #lriia?a— Overlap
t'|:|e|SingIeSidePositionReIationshipType |“--:-' t'|:ue|JEF‘3D-D1D:Empt_vape |
| | | Edge-in |
| type|JEP30-D10:EmptyType |
| L | Inside |
| type[JEP30-D10:EmptyType |
-
type | SingleSidePositionRelationshipType, JEP30-D10:EmptyType.
5.1.6.2 Corner - Internal
path | 1. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Southwest
2. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Southeast
3. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Northeast
4. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Northwest
diagram — e — — — —

| InternalCornerPositionRelationshipType

| southwest %}L
t'|:ue|InternaICornerPcusiticunRelatinnshipType |‘--

Overlap

type | JEP30-D10:EmptyType

Edge-in

type | JEP30-D10:EmphyType

Inside

type JEP30-D10:EmphyType

B
|
|
|
|
|
|

type

InternalCornerPositionRelationshipType, JEP30-D10:EmptyType.
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5.1.6.3

Corner - External

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Back-left
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Back-right
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Front-right

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Front-left

a > ®w Do

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Left-
bottom

6. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Right-
bottom

7. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Right-top

8. PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Single/Corner/Left-top

diagram

|
|
| |
| Back-tert #FL?'—_’EE_I: Edge-Out |
| |
| |
|

| DifferentSidePositionRelationshipType

| Outside
type[JEP30-D10:EmphyType

t '|Je|DifferentSidePositionReIationshipTypE = t '|Je|JEP3D-D1D:EmptyTypE
Overlap

type[JEP30-D10:EmphyType

type

DifferentSidePositionRelationshipType, JEP30-D10:EmptyType.
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5.1.7 Triple
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple
diagram e i
| [ Nottent 1 |
| type|MultiSidePositionRelationshipType |
| | | NotBack 1 |
| type| MultisidePositionRelationshipType |
| _] NotRight ’Jﬁ |
| [type[MultiSidePositionRelationshipType |
| _I MNotFront |
| type| MultiSidePositionRelationshipT |
| h_ﬂpEOErCo_nfig_uraEnae ______ _i |
| | _| Not-Southwest a1
I Triple V%L"—-/ij-‘El- | type|InternalCornerPositionRelationshipType | |
[type[TriplePositionConfigurationType | |

|| Not-southeast L
| | type|InternalCornerPositionRelationshipType | |
| | _] Not-Northeast ,J%‘ | |
| | |t '|Je|InternaICornerPositionReIationshipType | |
| | | | Mot-Northwest 5
| | type|InternalCornerPositionRelationshipT | |
| | | | Not-Back-left 4{‘ Il
| | |t '|Je|DifferentSidePositionReIationshipType | |
| | | [ Not-Back-right h | |
| —I Comer |type| DifferentSidePasitionRelationshipType | |
| |t -IJe|Trip|eComerConfigurationType _I Not-Front-right Il | |
| |type| DifferentsidePasitionRelationshipType |
| | | Not-Frontteft 1 | |
| |type| DifferentSidePositionRelationshipType | |
| | | Not-Left-bottom ,%r] | |

| |type] DifferentsidePositionRelationshipType |
| | [ Not-Right-bottom ,%r] | |
| |type[DifferentSidePositionRelationshipType | |
| _I Not-Right-top 1 | |
| |type| DifferentSidePositionRelationshipType | |
| || Wot-Lefttop 1 ||
|type| DifferentSidePositionRelationshipType | |
| _ S a1
- -

type | TriplePositionConfigurationType, MultiSidePositionRelationshipType, TripleCornerConfigurationType,

InternalCornerPositionRelationshipType, DifferentSidePositionRelationshipType.
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5.1.7.1

Triple — Multi Side position

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple/NotLeft
PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple/NotBack

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple/NotRight

A W D oE

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Triple/NotFront

diagram

|
|
|
|
|
|
|
|
| Notiert 5 | (LeclEPS0.D10EmpY Type |
|
|
|
|
|
|
|
|
|
|

_ | Outside
type[JEP30-D10:EmptyType

type[JEP30-D10:EmptyType

| | Owerlap

type[JEP30-D10:EmptyType

|
|
|
| | | Edge-Out
|
|
|

| | | Edge-In

type | MultiSidePositionRelationshipType | ' ====s

| | Inside
type|JEP30-D10:EmphyType

Overlap

type[JEP30-D10:EmptyType

t '|Je|SpanPositionReIationshipType ----- type |JEP3D—D1 O:EmptyType

Inside
type[JEP30-D10:EmptyType

|
| |
| |
| | span ,J%L;’_;gj_‘ Edge-In |
| |
| |
|

type

MultiSidePositionRelationshipType, JEP30-D10:EmptyType, SpanPositionRelationshipType.

5.1.8

Upper

path

PartModel/PackageSection/Package-Array/Package/PackageTerminalPosition/Upper.

diagram

| Upper L
type|BottomUpperPositionConfigurationType )

| BottomUpperPositionConfigurationType

| CircularArray
| type|JEP30-D10:Empty Type

Diagonal .

t-.'r:E|EDttDmUpperDiagunalType T

| Matrix

e
| type|Matrix Type

type

BottomUpperPositionConfigurationType, JEP30-D10:EmptyType, BottomDiagonalType, MatrixType,

MatrixAlterationType.
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path

PartModel/PackageSection/Package-Array/Package/PackageOutlineStyle.

diagram

ArrayType

type[JEP30-DI0Empr Type

ClampedPackage

type[JEP30-DI0Empty Type

ChipScalePackage

type [ JEPI0-DI0Empt Type

CylinderOrCan

/e | JEP30-DI0Empt Type

DiskButton

/o= | JEPI0-DI0EmptType

FlangeMount

type[JEP30-DICEmptyType

Flatpack

typz[JEP30-DI0EmpryType

GridArray

type[JEPI0-DIOEmptyType

InlinePackage

type[JEP30-D0Empty Type

Longform

oz | JEP30-DI0EmptType

MicroelectronicsAssembly

type | MicroelectronicsAssemblyPs

[+
ckageCutineType

Pressfit

type[JEP30-DICEmptyType

PostMount

B
type | PosthountPackageOutineType |

SmallQutline

typz[JEP30-DI0Empr Type

UncasedChip

type[JEP30-DI0Empty Type

Connector

type[JEP30-D0Empty Type

Discrete

tyoz | JEP30-DI0Empt Type

Hardware

type [ JEPI0-DIOEmpt Type

Switch

type[JEP30-DICEmptyType

type

PackageOutlineType, JEP30-D10:EmptyType, MicroelectronicsAssemblyPackageOutlineType,

PostMountPackageOutlineType
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5.2 Package Outline Style (cont’d)

The definition of the above PackageOutlineStyle data elements can be found in the JESD30
publication, under the “Package-outline style codes” section which includes a table with the
definitions of each of the above data elements. In addition, in JESD30, there is an “lllustrations of
Package Outline Styles” in Annex A.

5.2.1 Microelectronics Assembly

path | PartModel/PackageSection/Package-Array/Package/PackageOutlineStyle/MicroelectronicsAssembly

diagram e e
| MicroelectronicsAssemblyPackageOutlineType
MultiChipModule

MicroelectronicsAssembly 1 r-_;=-3-_~ type| JEP30-DI0Empty Type
type | MicroelectronicsAssemblyPackageOutineType ['~ g |

Chiplet
| type [JEP30-DNOEmpty Type

type | MicroelectronicsAssemblyPackageOutlineType

5.2.2 Post Mount

path | PartModel/PackageSection/Package-Array/Package/PackageOutlineStyle/PostMount.

diagram - —— —— —
l;;.th‘lcuntl’a-:kagetlutline':.-'pe

|

BifurcatedSolderTerminal |

P—rr— |-r:’:=_EI_-\EI—{ type | JEP30-DIDEmptyType |
|

type | PostMountPackageQutiineType # | R TurretSolderTerminal
| t,pe| JEPID-DA0Empty Type

type | PostMountPackageOutlineType
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5.3 Package Terminal Code

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode

diagram T T T T T T 17
| PackageTerminalCodeType

- Column
- [—4—
Ball @_ type|ColumnType 4

J-bend l‘::e|‘l'hrough-HoleTm:ue":I

type[JEP30-D10:EmptyType

J-inverted
type[JEP30-D10:EmptyType

Mixed-TH
type JEP30-D10:EmptyType

| | TerminalWire 0
| [T-bend ] Hpe|WireType |
type|L-bendType
_____________________________ . | | Screw It
\ PackageTerminalCode Column type|ScrewType

I./ia._

| \
| R — | l
| — Lol ‘ Surface-terminal ‘
| C-bend ‘ ‘ type|Surface-terminalType [
type[JEP30-D10:EmptyType | ‘ | e—
res
| | | Lug 3 ‘ ‘ _'L::e PressfitTypec [
| type|LugType ‘ ‘ - [
n
| Mixed-SMT (oo [Pintype T [
| type [JEP30-D10:EmptyType | | = |
‘ ‘ Quick-connect
| | | Flat L type[JEP30-D10:EmptyType [
type yp
| i ‘ Mixed-Technology ‘
| | Gull-wing G type|JEP30-D10:EmptyType
| type | Gull-wingType ) ‘ ‘ [
‘ Wraparound &
| CompressedMountTechnology || | type|WraparoundType ] |
| type [ JEP30-D10:EmptyType ‘ - [
-ben
| PostTerminal : ‘ [ [type[S-bendType ‘
| type|PostTerminalType ‘ ThroughHore ] |
| | |
| | [
| | |
| | [
| | |
| l

;'fj pe| PackageTerminalCodeType T type|ColumnType i

type | PackageTerminalCodeType, BallType, LugType, FlatType, Gull-wingType, PostTerminalType,
L-BendType, ColumnType, SurfaceTerminalType, PressfitType, PinType, WraparoundType, S-BendType,
Through-HoleType, WireType, ScrewType.

The definition of the above PackageTerminalCode data elements and their following sub-
structures can be found in JESD30, under the “Terminal Shape Suffix” section which includes the
“Suffixes for terminal shape” table, and two sections in Annex A, namely “Suffixes for terminal
shape with additional definition”, and “lllustrations of terminal shape”.

NOTE As a result of the TerminalGroup/Terminal (as defined in 4.18), the rollup of the Terminal values
for all TerminalGroup-Array/TerminalGroups into the PackageTerminalCode, may be different than the
value at the PackageTerminalCode level. This is described in detail in JESD30, “Terminal Shape Suffix”.
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5.3.1 Ball
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Ball
diagram T T — — — 7]
Bump |
type| JEPI0-DI0Empt Type |
Collapsing |
type| JEPI0-DI0Empty Type |
Mon-Collapsing |
type| JEPI0-DI0Empty Type ]
type | BallType, JEP30-D10:EmptyType
5.3.2 Lug
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Lug
diagram _———————— — —

PerforatedSolderTerminal
type | JEPIO-DAOEmpty Type

CupSolderTerminal
type | JEPIO-DAOEmpty Type

|

|

|

|
HookSolderTerminal |
type [JEPIO-DIGEmpty Type |
|

|

|

|

|

Crimplug
type | JEPIO-DAOEmpty Type

RingTongueTerminal
type | JEPIO-DAOEmpty Type

LugWithThreadedHole
type | JEPIO-DAOEmpty Type

type

LugType, JEP30-D10:EmptyType
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5.3.3 Flat
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Flat
diagram T T — —/ 7
Elevated |
type| JEP3D-DIOEmpty Type |
Flat-L-bend |
type| JEP3D-DIOEmpty Type |
Haole |
type| JEP3D-DIOEmpty Type |
‘With-opening
type| JEP3D-DIOEmpty Type |
S ——
type | FlatType, JEP30-D10:EmptyType
534 Gull-wing
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Gull-wing
diagram -
I_Gull-wingTj,rpE -I
| Gull-wing = T FQER Modified |
type| Gull-wing Type |“ ----- type| JEPI0-D10:Empty Type |
type | Gull-wingType, JEP30-D10:EmptyType
5.3.5 Post Terminal
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/PostTerminal
diagram S |
| PostTerminalType |
| Butt
PostTerminal F_—;'_EI_-\ type | JEPI0-D10-Empty Type |
type| PostTerminalType nems FlattenPostConnection |
| type | JEPI0-D10-Empty Type |
- - _

type

PostTerminalType, JEP30-D10:EmptyType
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5.3.6 L-bend
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/L-Bend
diagram |
Innwrard |
type| JEPID-DAOEmpty Type |
Crurbward |
type| JEP3D-DAOEmpty Type |
Sidelnward |
type| JEP3D-DAOEmpty Type |
SideCutward
type| JEP3D-DAOEmpty Type |
LC-bend |
type| JEP3D-DAOEmpty Type |
type | L-BendType, JEP30-D10:EmptyType
5.3.7 Column
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/ Column
diagram B e —
ColumnType -|
| RibbonWrap |
| type| JEP30-DIOEmpty Type |
| Column = |_Ir'_;E'EI'_~D Microspring |
'..;:e tomms 1.;:E|JEP3'!J-D1'D:Empt~_.rT:,rpe |
| CopperCoatedSolderColumn
| type| JEP30-DI0Empty Type |
-
type | ColumnType, JEP30-D10:EmptyType
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5.3.8 Surface Terminal
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/SurfaceTerminal
diagram { T — T - - - - - —

'EslellaledType N

|r_ ‘

P, = :
“eaaal | ypelIEPR0-DIOEmaTpe] |
Pullback i |
SurfaceTerminal Ny
type | SurfaceTerminzType

Hole
type| JEP3D-DIOEmpty Type

With-opening
type| JEP30-DI0Empty Type

| | ©pen-Ring

type | SurfaceTerminalType, JEP30-D10:EmptyType, CastellatedType, RingType, RingCastellatedType.
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5.3.9 Pressfit
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Pressfit
diagram _—— - - - —
I:esfit'ype- |
| lElnpliant'ype _i |
| | Eye-of-the-MNeedlePin |
| | type | JEPIO-DAOEmpty Type | |
| | ConicalPin | |
| Compliant e'—rff‘_—;{EITEI— type | JEPIO-DAOEmpty Type | |
| Ly e |C{:—m pliantType tomms Multi-SpringPin |
| type | JEPIO-DAOEmpty Type | |
| | ActionPin |
[ | type | JEPIO-DAOEmpty Type | |
| 7
| Mon-Compliant
type| JEPI0-DI0EmptyType |
. - -
type | PressfitType, CompliantType, JEP30-D10:EmptyType
5.3.10 Pin
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Pin
diagram — —— —— — — — — — 7]

Kinked

type| JEP30-DIEmph Type

Shoulder

type| JEP30-DIEmph Type

Press-InSolderable

type| JEP30-DIEmph Type

SwageFasteningPin

type| JEP30-DIEmph Type

Press-InMon-5olderable

type| JEP30-DIEmph Type

type

PinType, JEP30-D10:EmptyType
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5.3.11 Wraparound
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Wraparound

diagram e
| WraparoundType
| iDshape
| iy JEP30-DI0EmPY Type |
| Castellated
| type |Wrapamund€astellatedType
| |RngTope
| Ring 1

[ Wraparouna 1 l . :-.':5|R'|ngType |
typ=|WraparoundType ] | . o ———_——
| |RngTope
| Open-Ring L
| type | RingType |
| - - - -
Nibble
| type[JEP30-DI0-Empty Type
| ConvexE
| rype[JEP30-DI0-Empty Type
| ConvexS
| typeJEP3I0-DI0Empty Type
type | WraparoundType, JEP30-D10:EmptyType, WraparoundCastellatedType, RingType, RingCastellatedType.
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5.3.12 S-Bend
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/S-Bend
diagram - — — — —
5-bendType _i
| InerardFlat
| type| JEP3D-DIOEmpty Type |
InwrardCurved |
type| JEP3D-DIOEmpty Type |
QutwardFlat |
type| JEP3D-DIOEmpty Type |
| CrubwardCurved
| type| JEP3D-DIOEmpty Type |
-
type | S-BendType, JEP30-D10:EmptyType
5.3.13 Through-Hole
path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Through-Hole
diagram -
| Through-HoleType _i
| Kinked
Through-Hole #Ffr:’:’_ﬂ_-‘ type| JEPI0-DN0Empty Type |
'..-:elThr{}ugh-HGlET:,rpe R Shoulder |
| type| JEPI0-DN0Empty Type |
.-
type | Through-HoleType, JEP30-D10:EmptyType
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path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/TerminalWire

diagram -

Kinked
type | JEP30-DA0Empty Type

SM-Wire
type | JEP30-DA0Empty Type

type | JEP30-DA0Empty Type

‘Wraparound-SMTMount
type | JEP30-DA0Empty Type

CoinedWraparound-5SMTMount
type | JEP30-DA0Empty Type

|
|
|
|
SM-CoinedWire |
|
|
|
|

type | TerminalWireType, JEP30-D10:EmptyType

5.3.15 Screw

path | PartModel/PackageSection/Package-Array/Package/PackageTerminalCode/Screw

diagram ——— — — — — 7/ /7

ClearanceHole
e JEP30-DI0EmptyType

type | ScrewType Ty :e|JEP3-D-D‘-D:Empt:,-‘T:,-‘pE

Screw

|
|
ThreadedHaole |
|
|

type] JEP30-DI0EmptyType

type | ScrewType, JEP30-D10:EmptyType

5.4 Package Mounting Preparation

path | PartModel/PackageSection/Package-Array/Package/PackageMountingPreparation

diagram _________"|

StraightMounted
type| JEP30-D10:EmptyType

PreppedBeforeMounting
type|JEP30-D10:EmptyType

type | PackageMountingPreparationType, JEP30-D10:EmptyType.
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54 Package Mounting Preparation (cont’d)

PackageMountingPreparation definition can be found in JESD30, under the “Mounting
Preparation” section which includes some graphical images to describe the values.

5.5 Package Body Direction

path | PartModel/PackageSection/Package-Array/Package/PackageBodyDirection

diagram l__________|
| PackageBodyDirectionType

Horizontal |
type[JEP30-D10:EmptyType |
|
|

Vertical
| type[JEP30-D10:Empty Type

type | PackageBodyDirectionType, JEP30-D10:EmptyType.

PackageBodyDirection definition can be found in the JESD30, under the “Body Direction” section
which includes some graphical images to describe the values.

5.6 Mass

path | PartModel/PackageSection/Package-Array/Package/Mass

diagram

ValueSetGroup [H H : B

type | JEP30-D10:MassValueSetType,

The Mass Units of Measure are as follows; however, the standard preference is metric in grams.
1) Microgram (ug) 4) Kilogram (kg)
2) Miligram (mg) 5) Ounce (0z)
3) Gram (9) 6) Pound (Ib)
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5.7 Package Shape

path | PartModel/PackageSection/Package-Array/Package/PackageShape.

diagram - — —
9 PackageShapeType 1

J Rectangle LJEI

|t pe | ReferenceRectangleType

J RectangleConcave 4{‘
|t pe | ReferenceRectangleConcaveType

J RoundedRectangle 4]
|t |:|-—|ReferenceRoundedRectangleType

J ReferenceRoundedRectangleWithTab 4{‘
|t pe | ReferenceRoundedRectangleWithTabType

| [ ModifiedRectangle HIJ
|t |:|-—|PackageReferenceM0d|f|edRectangIeType

| | ModifiedRectangleWithTab ee
|t |3-—|Mod|f|edReferenceRectangIeW|thTabType

|

|

|

|

|

|

|

|

|

|

| i
| Circle i
| i
|

|

|

|

|

|

|

|

|

|

|t pe | ReferenceCircleType

| | CirdeWithTab 4"]
|t pe | ReferenceCircleWithTabType

- | | D-Shape #‘

|t |3-—|ReferenceD ShapeType

|t '|3-':|ReferenceDoubIe-DType

J RegularPolygon
|t ipe | ReferenceReguIarPolygonType

J Segment 4]

[type|ReferencesegmentType

J Para-truncatedCircle #‘
|tvpe[ReferencePara-truncatedCircleType

+ PackageShape !ﬁ‘l‘E-:EF | | RoundedDiamond #I
1type|PackageshapeType | |type[ReferenceRoundedDiamondType

J RoundedChamferedDiamond %]
|t '|Je|ReferenceRoundedChamferedDiamondType

J IsoscelesTrapezoid HF
[type[ReferencelsoscelesTrapezoidType

4
[tvpe[ContourshapeType

J ShapeCenter HF
|t ‘e[ JEP30-D10:PointXiType

|
|
|
|
| J Contour #I
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | Double-D HT] |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

type | PackageShapeType, ReferenceRectangleType, ReferenceRectangleConcaveType,
ReferenceRoundedRectangleType, ReferenceRoundedRectangleWithTabType,
PackageReferenceModifiedRectangleType, ModifiedReferenceRectangleWithTabType,
ReferenceCircleType, ReferenceCircleWithTabType, ReferenceD-ShapeType, ReferenceDouble-DType,
ReferenceRegularPolygonType, ReferenceSegmentType, ReferencePara-truncatedCircleType,
ReferenceRoundedDiamondType, ReferenceRoundedChamferedDiamondType,
ReferencelsoscelesTrapezoidType, ContourShapeType, JEP30-D10:PointXYType,

PackageVerticalDimensionType.
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4.7 Package Shape (cont’'d)

Table 2 shows an array of dimensions that are captured below each shape listed under
PackageShape.

Table 2 - Package Shape versus Dimensions

Rectangle Y Y Y
Rectangle v v v v
Concave
Rounded v v v v
Rectangle
Rounded
Rectangle Y Y Y Y Y Y Y
with Tab
Modified v v v v
Rectangle
Modified
Rectangle Y Y Y Y Y Y Y
with Tab
Circle Y
Circle with
Tab Y Y Y Y
D-Shape Y Y Y
Double-D Y Y Y
Regular v y v v
Polygon
Segment Y Y Y
Para-
truncated Y Y Y
Circle
Rounded
Diamond Y Y Y Y
Rounded
Chamfered Y Y Y Y
Diamond
Isoscele_s v v v v
Trapezoid

The Shape Center and the Package Vertical Dimensions are applicable to all shapes. The
definition of each shape including Contour is outlined in Annex A (informative) Shape Dimensions.
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5.7.1 Contour
path | PartModel/PackageSection/Package-Array/Package/PackageShape/Contour

diagram lcontowshapetype T T T T T T T T T T T T T T T 1
| - —__ - —_ — — — — — — '| |
| ContourToleranceType |

| | |
| type | JEP30-D10:SplitType | |
| |
: S | |
| | rype | ContourToleranceType | | _ = | |

- |
| | |
| |
Contour = | |
| |
O B |
| ’?utllne-ﬂrray‘(ype ] |
| I |
| | |
| | |
| | |
| ; | :

|
| | | I
| | | I
| | ‘ FeatureControl-iDs & | | |
\ | {pe IEB30010 FeatureConirolDsType i | |
| e 2|
| ‘ ‘___________"D_J||
- —
e —
type | ContourShapeType, ContourToleranceType, JEP30-D10:SplitType, JEP30-D10:ToleranceUOMType,
JEP30-D10:ToleranceGroup, Outline-ArrayType, OutlineSegmentType, JEP30-D10:FeatureControl-IDsType.

The addition of the Outline-Array enables the GD&T to be assigned to any segment of the contour

outline.
5.7.2 Shape Center
path | PartModel/PackageSection/Package-Array/Package/PackageShape/ShapeCenter
diagram L
| JEP30-D10:PointXYType |
=
| x |
| ShapeCenter 1 type|xsdecimal |
type|JEP30-D10:PointXYType | Er |
| type|xsdecimal |
|
type | JEP30-D10:PointXYType
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5.7.3 Package Vertical Dimension
path | PartModel/PackageSection/Package-Array/Package/PackageShape/PackageVerticalDimension
diagram -
IECkage".l’erticaIDimensiDnType —:
| PackageVerticalDimension | D—: o= PackageBodyHeight X
{type|PackageVerticalDimensionType | type|JEP30-D10:ValueSetType |
type | PackageVerticalDimensionType, JEP30-D10:ValueSetType,

5.8 Part Height

path | PartModel/PackageSection/Package-Array/Package/PartHeight
[0 =T > |
m ____________________
|1
|1
_____________ [l
| ToleranceType | | |
| | |1
| i |
| i |
| | I :
Frotal | | | |
[s.0e edzcimall |
1
|ivpe[TolerancelOMType | | | |
_________________________________ 4 |
|
|
|
(sl JEP30-DI0ValueSetType T I
|
|
|
|
|
|ivoe[resdecimai |
|
|iype[TolerancellOMType | |
|
|
|
type | JEP30-D10:ValueSetType, StandardType, ToleranceType, SplitType, ToleranceUOMType, MinMaxLimitsType,
ValueSetGroup.
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5.8 Part Height (cont’d)

PartHeight represents the total height of the part from the seating plane — therefore the sum of
the PackageBodyHeight plus the Standoff (as defined in section 4.13 below) is hormally equal
to the part height. The exception is when you also have terminals exiting from the “Topside” (as
defined by PartAccessDirection) of the part, whereby PartHeight is then defined as the distance
from the seating plane to the top of the terminal that exits from the topside of the part.

The Value Set Type is widely used throughout the Schema. It provides for all the following
combinations in a structured way:
1) Nominal,

2) Positive and Negative Tolerances, or Total tolerance based on the same UOM or based
on a percentage of the nominal value, and

3) Minimum and or Maximum.

For many applications, both the minimum and maximum Part Height details are required.



JEDEC Publication No. 30-P100E
Page 44

5.9 Clearance Region - Array

path | PartModel/PackageSection/Package-Array/Package/ClearanceRegion-Array.

diagram | QearanceRegion-ArragType ﬁ|
art 1 of
P | Unspecified |
2 |
! Standoft [ |
“ClearanceRegion-Array tfype]JEP30-D10:ValueSet Type |
toype[ClearanceRegion-Array Type | FEEH;{EQ_WFEPE_ _______ -I |
|
|
I , | : |
| | i
| | K
| | |
| | ClearanceRegion | :
| el 9—?—?—’,?255532[9,-']1‘,’3\&-,-5: | | |
| 0. | type|JEP3D-D10:PointXY Type | |
| | Clearance éﬂ | |
| | |t |:E|JEP3D-D1D:Unspeciﬂed‘u‘alueSetType | |
|iiiiiiiiiiii::::::::::::::J
diagram - T T T T
par?Z of 'EP3IJ-D1IJ:I._Inspecified'u’alueSetType N
__________________ .

2 | ! Standard

E_

Clearance
t.|3&|.IEF‘3D-D1D:Unspecified\-faIueSetType

Unspecified
type | EmptyType

type | ClearanceRegionArrayType, JEP30-D10:ValueSetType, ClearanceRegionType, RectangleType, CircleType,
ContourType, JEP30-D10:PointType, JEP30-D10:UnspecifiedValueSetType, StandardType,

MinMaxLimitsType.

ClearanceRegion-Array represents the space available underneath the part after mounting to the
printed board. This space if large enough can allow other parts to be placed in the product design
underneath this part. The space also determines the rules applied to the solder fillet for any
terminal whose land pattern may encroach inside the package body outline. If there is insufficient
space around the terminals in this area, changes to the land pattern may be necessary.

If there is a simple clearance as for example typically found under an SOIC, then the clearance
value can be captured under the element Standoff. However, many parts have different
ClearanceRegions under the part. These ClearanceRegions can have different shapes, the most
common being Rectangle or Circle shapes, but additional shapes can be captured via the Contour
element.

NOTE The element Unspecified under the ClearanceRegion-Array. The purpose of this flag is to enable
the user to specify that a Clearance does exist even though its value is not specified, and that the clearance
is adequate to provide for a Heel, Toe, Side or Periphery fillet of solder around the Terminal Contact Area
without the solder touching the package body, where this could lead to manufacturing defects such as
solder balls.
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5.9 Clearance Region - Array (cont’d)

The Unspecified element under ClearanceRegion-Array/ClearanceRegion/Clearance is used
when there are some ClearanceRegions shapes that do not have a Clearance specified, but the
ClearanceRegion shape is defined.

This document recommends that the clearance value is properly specified, and that the
Unspecified field is not used.

The definition of each shape is outlined in Annex A (informative) Shape Dimensions.

5.10 Assembly Technology

path | PartModel/PackageSection/Package-Array/Package/AssemblyTechnology.

diagram

qpooococoopooooooopooonooog

|
|
|
|
|
|
|
|
]

 itype|JEP30-D10:EmptyType !
| | LaserSoldering :
. 1type|JEP30-D10:EmptyType!
| | ManualSoldering i
 1type[JEP30-D10:EmptyType!
| L Pressit
“Asseml g&ﬂc—ﬁﬁ;}@; T _ . itype|JEP30-D10:EmptyType !
itype| AssemblyTechnology Type |: ; ljﬁreBm dingType |
| E | Chip-on-Board |
| i | type|JEP30-DI0EmptyType| |
| | WireBonding | E-} I Chip-on-Glass |
|  hype| WireBondingType |“":" typeJEP30-D10:EmptyType| |
: I —
| ; | Other |
| ; | type|xsistring |
T T -
| | | Copper-to-CopperHybridBonding !

type | JEP30-D10:EmptyType, WireBondingType
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5.11 CTE - Array

path | PartModel/PackageSection/Package-Array/Package/CTE-Array.

diagram ,?I'E-ArrayType

~ID
xs:strin

[CiEAmy 3
iypelCTEAmayType ;

Fz-Value

xs:decimal

| fype/xsstring )

| Fcte-uom
|type[JEP30-D10:CTE-UOMType

fmmmmmmmmm oo

= \
~RuleMame

JEP30-D10:CTE-UOMType, CTE-GraphType.

type | CTE-ArrayType, CTEType, TemperatureConditionType, JEP30-D10:ValueSetType, TemperatureUOMType,

The enumerated value for CTE-UOM is ppm/degC.
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5.11.1 CTE - Graph
path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-Graph
diagram @ T T R
|
type|xs:string
| [yoclsisting |
| [ CrepParametricGrapnChartxaxisTypetype | |
| | |
| | | I
I | 1
| | [ TestConditionDefinition |
| |t '|Je|CrE-ParametricGraphChart)LAxisTypeType | |
i
| |
| 2
| |
| |
| | |
| | N
| r:<s:strin | |
: | |
] N e ||
§| _u ParameterDefinition | | |
ol N
| N
| |
| |
| |
| |
I| Data-Array i |
E |t '|:|e|CrE-ParameterGraphData-ArrayType
E | i. ................................. 1'."3“’.'.. |
TR |
' type|xs:string
j| [type[xs:string |
i | 1@ |
: | ‘Formatting L |
i L tiype] JEP30-D10: GraphFarmattingType |
~{ constraints]
type | CTE-GraphType, CTE-ParametricGraphChartXAxisTypeType, UnitsForCTE-SpecificationType,
JEP30-D10:GraphChartXAxisFormattingType, CTE-ParametricGraphChartYAxisTypeType,
JEP30-D10:GraphChartYAxisFormattingType, CTE-ParameterGraphData-ArrayType,
JEP30-D10:GraphFormattingType.

A ParameterGraph has 2 axis that are defined by the TestConditionType (The X-axis definition),
and the ParameterType (The Y-axis definition). Each axis is labelled by the AxisTitle. When
possible, the Symbol which represents the AxisTitle should be added to the PartModel file and
should represent a standards-based symbol as defined in the appropriate Terms and Definitions
standards. If appropriate, a more detailed Description can be used to describe the definition of
the AxisTitle. Each axis will also have a pre-defined set of Units but can be optionally excluded
for those axis’ which are unitless.
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5.11.1 CTE - Graph (cont’d)

Note that the ParameterDefinition is unbounded whereas the TestConditionDefinition is
bounded to a single instance. This is to cater for those graphs in which there are 2 or more y-
axis, each with their own definition.

The graph can either be captured under the Data-Array or represented via a GraphFormula (A
string representing the equation of the ParameterDefinition relationship to the Test
TestConditionDefinition).

5.11.1.1 Formatting

The Formatting is an optional set of data that enables the user to re-create the graph for
visualization purposes. Formatting applies to the following

path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-
Graph/TestConditionDefinition/Formatting

diagram

Linear 5 | ~Step |
type|GraphAxisscalelinearType type xs:float |

ENatural
ype

type  |xs:float
default| 10.0

type | JEP30-D10:GraphChartXAxisFormattingType, GraphAxisRangeType, EmptyType, GraphAxisScaleType,

GraphAxisScaleLinearType, GraphAxisScaleLogarithmicType, GraphChartXAxisPositionType.
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5.11.1.1 Formatting (cont’d)

path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-
Graph/ParameterDefinition/Formatting

dlag ram | JEP30-D10:GraphChartY AxisFormattingType

Linear L Sstep |
| type | GraphAxisScalelinearType type xs:float ‘
""""""""""""""""""""" ’EaphAx\sScaIeLogari(hmicType ‘

type | JEP30-D10:GraphChartYAxisFormattingType, GraphAxisRangeType, EmptyType, GraphAxisScaleType,

GraphAxisScaleLinearType, GraphAxisScaleLogarithmicType, GraphChartYAxisPositionType.

The axis range which is usually defined from minimum to maximum can be inverted to show a
graph going from maximum to minimum. The scale can be defined in either a linear step amount,
a natural logarithm, or a logarithm of the specified base. The Base log is set to a default of Base
10 but can be defined to any base number.

The Position enumerated list for the GraphChartXAxisPositionType is
e Top
* Bottom

And for the GraphChartYAxisPositionType, the enumerated values are
o Left

* Right
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5.11.1.1 Formatting (cont’d)

path | PartModel/PackageSection/Package-Array/Package/CTE-Array/CTE/CTE-Graph/Formatting

diagram

|

| EL _: Legend L

| itype|GraphLegendType

| |
|

type | JEP30-D10:GraphChartYAxisFormattingType, GraphAxisRangeType, EmptyType, GraphAxisScaleType,
GraphAxisScaleLinearType, GraphAxisScaleLogarithmicType, GraphChartYAxisPositionType.

The body of the graph can be formatted under the GraphFormattingType. The DisplayType
enumerated list is

 Line
e Bar

The graph Legend can also be positioned around the graph in any of the following locations:
* Location
0 Inside Graph,
o0 Outside Graph,
» Vertical Position

o Top,
o Center,
o Bottom,

e Horizontal Position
0 Left,
o Center,
o Right.
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path | PartModel/PackageSection/Package-Array/Package/YoungsModulus-Array.

diagram | YoungsModulus-ArrayType |
| |
| | I
| | I
| | I
| | I
| | ]
| | i
| ‘ _i TemperatureCondition | | ‘
| ‘ {1y TemperatureConditionType ‘ | I }

| |
______________________________ | ‘ ‘ ‘t-.pE‘JEP3D-D1D:TemperaturEUOMTypel | | ‘
[ VoumgsModuius Aray 2 [oungsModuts 1| " ]
itype[YoungsModulus-Array Type - | |
| T ‘ |type[xs:decimal | ‘
| | I
| | [ ]
| | |
| | |
| | |
| | I\
| ‘ | 'l

\
| 'l
| | 'l
| } {bgpe xsstring! |
| | - i
| |
- _ ‘:::::::::::::::::::::::ﬂ
type | YoungsModulus-ArrayType, YoungsModulusType, TemperatureConditionType, JEP30-D10:ValueSetType,
TemperatureUOMType, YoungsModulus-UOMType.

The enumerated values for YoungsModulus-UOM are

e N/m”2, or

¢ Giga-Pascal (GPa).
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5.13 Terminal Groups

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups

diagram - — —
FrminalGroupsType |

| __E TerminalGroup-Array _;_ |

. i1type LT_E_’_"li!‘_E‘_' Group-ArrayType . |

E TerminalGroupToTerminalGroupRelationships-Array E| |

it ]:u_eJTerminaIGrougToTerminaIGrougReIationships-ArragT_yp_e__:

B A UL e b A e UL L et S L A L L

1"
=
&
=
=3
=2
=
,
(8
A
ol B
3|3
[ =4
1=
o
5
Iﬂ:l
M

----------------------- i1} TerminalDetail-Array o |
! itype[TerminalDetail- ArrayType |

constraints

type | TerminalsGroupsType, TerminalGroup-ArrayType,
TerminalGroupToTerminalGroupRelationships-ArrayType,

TerminalDetail-ArrayType, ViaRegion-ArrayType.

Since a package may have several terminal groups under the TerminalGroup-Array, and since
there may be dimensional relationships between some or all these groups, an ID is assigned to
each TerminalGroup that can then be referenced in the TerminalGroupToTerminalGroup
Relationships-Array branch.
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5.13.1 Terminal Group-Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-Array
diagram e 7|
| TeminalGroupType 1 |
iy oA
iupelusistring

_f_férh%r_u{ail_s'rbh_ﬁ-ﬁr}éf"""_!5_4:_[;__)# TerminalGroup A _ '+ TerminalFunction !él

iypelTerminalGroup-ArrayType. |[type[TerminalGroupType ,_r___.____J': itype[TerminalBasicFunctionType
: = | T ———

l i e | 11+ TerminalLocation &

: a‘LJ_El'[gr_n:li_rla_ll_g_cgi_:i_o_rlTyp%_.:

.
.
constraints

type | TerminalsGroup-ArrayType, TerminalGroupType, TerminalPositionType, TerminalType,

TerminalMaterialType, CTE-ArrayType, TerminalBasicFunctionType, TerminalLocationType,

TerminalShapeType, TerminalSpanType, TerminalSpacingType, TerminalGroupToBodyRelationship.

Coplanarity is defined in JESD88, JEDEC Dictionary of Terms for Solid-State Technology.

FlexibleTerminal is a new type of material applied to mostly ceramic chip component terminals
for the purpose of reducing the mechanical stress between the component terminal and the
printed board. This element is optional and can be set by the component manufacturer when they
have incorporated this technology to the part construction.
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5.13.1.1 Terminal Position

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalPosition.

diagram

Axial
type| JEP30-D10:EmptyType

| | Bottom &
ty |:E|BnttcumUpperPDsitiDnCDnﬁguratinnT)rpe'—

Dual i
type| DualPasitionConfigurationType |

| | End
type| JEP30-D10:Empty Type

| | Diagonal +
ty |:E|Diag-:-r1aICc-rnerC-:-nfigurati-:-nType'—

| | | Internal
type| JEP20-D10:Empty Type

i TerminalPosition : =
; D—|—' ==
s |:E[TerminalPoSitionT_yp_e__:

| | Quad A

type| QuadPositionConfigurationType |

| | Radial H
ty |:E|RadialPnsitinnConfigurationT}rpe'_

| | Single n

type|SinglePositienConfigurationType |

| | Triple B

type|TriplePositionConfiguration Type |

| | Upper |
ty |:E|Eu:nttu:nmUpperl:'ositionConfiguratinnType

ZigZag
type| JEP20-D10:Empty Type

type | TerminalPositionType, BottomUpperPositionConfigurationType, DualPositionConfigurationType,
DiagonalCornerConfigurationType, QuadConfigurationType, RadialPositionConfigurationType,

SinglePositionConfigurationType, TriplePositionConfigurationType.

The definition of the above TerminalPosition data elements and their following sub-structures can
be found in JESD30, under the “Terminal position Prefix” section which includes the “Prefixes for
terminal position” table, plus three sections in Annex A, namely:

e Terminal position with additional definition,

¢ Relationship concepts between the Terminal Contact Area and the Body outline, and

e Position Images.

The only difference between this TerminalPosition type and the PackageTerminalPosition type is
that the MixedPosition option is not available to a single TerminalGroup. Refer to sub-sections of
4.5 Package Terminal Position for details of each of the sub-sections under TerminalPosition.
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5.13.1.2 Terminal
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/Terminal
diagram [*' i et e

TerminalType |

| | Ball 1 ‘| | | Surface-terminal & |

| type|BallType ‘ | type|Surface-terminal Type | |

| || C-bend | ‘I | Pressfit ]| |

| type|JEP30-D10:EmptyType ‘ | type|PressfitType |

| | Lug L ‘| | Pin & |

| type|LugType | | type|PinType |

| | | Flat L ‘| Quick-connect |

: type|FlatType | type[JEP30-D10:Empty Type |

| | | Gull-wing ‘I Wraparound 5 |

| type| Gull-wingType ‘ | type|WraparoundType | |

| | | CompressedMountTechnology ‘| | | S-bend L |

| type|JEP30-D10:Empty Type | | type[S-bendType |

| | | Post-Terminal L ‘ | Through-Hole = |

| type|PostTerminalType | type|Through-HoleType |

| |

| |

| |

| |

| |

|

| | L-bend L ‘| || Ter@ﬁ[n!!"ire e
type|L-bendType | | type| WireType
S | | | | Sceew &
< anine doini-yinlit type|ColumnType | type|ScrewType
i Terminal -_L-_ | P ‘
: _ B~ H e e e e s 1|
itype[TerminalType T | [ —r——" X

type | TerminalType, BallType, JEP30-D10:EmptyType, LugType, FlatType, Gull-wingType, PostTerminalType,

L-BendType, ColumnType, SurfaceTerminalType, PressfitType, PinType, WraparoundType, S-BendType,

Through-HoleType, WireType, ScrewType.

The definition of the TerminalCode data elements and their following sub-structures can be found
in the JESD30, under the “Terminal Shape Suffix” section which includes the “Suffixes for terminal
shape” table, plus two sections in Annex A, namely

o Suffixes for terminal shape with additional definition, and
o lllustrations of terminal shape.

NOTE The structure for the TerminalGroup/Terminal that is under
Package/TerminalGroups/TerminalGroup-Array is exactly the same as for
Package/PackageTerminalCode as outlined in section 4.7 Package Terminal Code above, with
the exception that the following three elements that are contained in the
Package/PackageTerminalCode structure are not contained in the TerminalGroup/Terminal
structure. This is because each single TerminalGroup can only represent a single Terminal Type.
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5.13.1.2 Terminal (cont’d)
e Mixed-SMT,

e Mixed-TH, or
e Mixed-Technology.
Refer to 4.7 Package Terminal Code for details of each of the sub-sections under Terminal.

5.13.1.3 Terminal Material

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalMaterial.

i r - - — — — — — — — — — 7
dlagram TerminalMaterialType

itype TerminalMaterial Type | |

FotherBaseMaterial

2]

PlatingMaterial

xs:strm

Plating-Array
- =)
Plating-ArrayType

type | TerminalMaterialType, J-Std-609AlloyCompositionType, J-Std-609e-codeType, BaseMaterialType,

Plating-ArrayType, PlatingType, PlatingThicknessUOMType.

The J-Std-609AlloyComposition and J-Std-609e-code enumerated values are defined in “Annex
A (informative) Example Alloys and Associated Material Codes” in the J-Std-609, “Marking,
Symbols, and Labels of Leaded and Lead-Free Terminal Finished Materials Used in Electronic
Assembly” standard.

The is PlatingThicknessUOM specified in uM.
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5.13.1.4 Terminal Function
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalFunction.
diagram e
| TerminalBasicFunctionType |
| _ Electrical ] |
|  1type]JEP30-D10:EmptyType! |
. TerminalFunction é}l'@a‘i'i Mechanical : |
ifypz|TerminalBasicFundtionType | | itype JEP30-D10:EmptyType !
| . .+ Thermal :
| ttype/JEP30-D10:EmptyType |
type | TerminalBasicFunctionType, JEP30-D10:EmptyType.
5.13.1.5 Terminal Location
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalLocation.
diagram -

| Fo |

| type | xs:string

|

|

e | - |
-IEIE:"FTI_:;;[';;T;;@?"—TFE{;?T@H_ - StandardArray 5 I
|

|

|

|

type|StandardArrayType |

CircularArray ut

~iF £
type | CircularArrayType

RandomArray &
type|RandomArrayType ]

type

TerminalLocationType, StandardArrayType, CircularArrayType
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5.13.1.5.1 Standard Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalLocation

diagram

= nx
typexstinteger

| [Tny

type[xsinteger

= PitchToleranceCumulative
| type|xs:boclean

|

|

|

|

|

|

|

|

= | 1

| StandardArray | 5 e = AL et L L i | |
R |
|

|

|

|

|

|

type | StandardArrayType, JEP30-D10:PitchValueSetType, StandardType, MinMaxLimitsType,

JEP30-D10:PointType.
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5.13.1.5.2 Circular Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalLocation/CircularArray.
diagram _—— Y — — — —— —— = —— —— —— —
|?rrcuIar.fl.rrayfTﬂ':ue |
E__ |
| PitchRadius |
| t,'|:ue|xs:decima| |
| | | Center [ |
| t,'|:|-':|.IEF‘3D-D1D:Pnint)l"r’T}.rpe |
F . ]
| | | StartAngle |
| t,'|:u-':|xs:ir1teger |
—
| AngleToFill |
| type|xs:integer
| CircularArray e_r-l@ |
type|CircularArrayType F AngleBetweenTerminals |
| 1,'|:u-':|xs:ir1teger
| | NumberOfTerminals
| v |typelxsiinteger |
| ' B T T T T T T |
| ! | otationType | |
E RotateWithCircle | |
| : type | JEP30-D10:EmptyType | |
—
| RotationAngle | |
| | t,'|:u-':|xs:ir1teger |
|_ -
type | CircularArrayType, JEP30-D10:PointXYType, RotationType, JEP30-D10:EmptyType.
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5.13.1.5.2 Circular Array (cont’d)

Under the CircularArray, Table 3 provides the definition of each elements.
Table 3 - Terminal Circular Array Elements Definition

Element Explanation
Pitch Radius The radius of the circle of terminals.
Center The center of the circle of terminals.

The angle at which to place the first terminal in the array. By default, the
terminal is at the right-most point on the circle (i.e. the number 3 position

Start Angle on a clock face). This angle specifies a rotation clockwise around the
circle from this point.
Angle to Fil The angle through which the terminals are distributed, starting from the

first terminal and continuing clockwise, until the last terminal is reached.

Angle between | Instead of specifying Angle to fill, you can specify the angle between the

Terminals centers of each terminal.
The number of terminals to be arrayed around the circle. The first terminal
Number of . , . , e .
. is displayed in red. This number includes any missing or deleted terminals
Terminals :
in the array.
r % g 4
: If the terminals are rotated so that th r
Rotate with C:.? . ete a .e otated so . a ey.ae
Circle | oriented perpendicular to the circle. This does not
'C::’O % apply to circular or contour terminal shapes.
’ = 1 If the terminals are not oriented perpendicular to
(= the circle, then the terminals could be rotated
. around the center of the terminal itself. In this
Rotation Angle ] . . wpy :
| image, each terminal has a “0” degree rotation
(| I:izl with respect to the “3 O’clock position”. This does

\ /  not apply to circular or contour terminal shapes.
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5.13.1.5.3 Random Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalLocation/RandomArray

| RandnmArrayType
|
|

RandomArray E—F‘L@EF TerminalLocation
typz|RandomArrayType type[JEP30-D10: Pomt:ﬂ"Type

diagram

type | RandomArrayType, JEP30-D10:PointXYType.

5.13.1.6 Pattern Group

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/PackageGroup.

diagram

t |:|-|F‘ackagETErmlnalPatternReIatmnshlpT;rpE

|
I PatternRelationship ?
|

type | PackageTerminalPatternGroupType, PackageTerminalPatternRelationshipType.
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5.13.1.6.1

Pattern Relationship

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/PackageGroup/PatternRelationship.

diagram

FromTerminalLocationlD |
|t '|:|e|)<s:string |

=FromPatternGrouplD

PrefixCode
fype|xsistring

J PatternRelationship Al
type|PackageTerminalPatternRelationshipType

SuffinCode

|type[us:string

J RelationshipTransformations gﬂ
|t pe | PackageRelationshipTransformationsType

=TerminalLocationlD

fype|xs:string

PatternGrouplD

xs:strin

type

PackageTerminalPatternRelationshipType, PackageRelationshipTransformationsType,

TransformDuplicateType.
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5.13.1.6.1.1 Relationship Transformations
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/PackageGroup/PatternRelationship/RelationshipTransformations.

diagram ,;cl:geﬂ‘:itia'li;m;n;c;ype_ _____________ —l
| I

| —— [ lusehosring |
| =5 |
| _E:E‘ FPrefixCode |
| | | ezl |
| <= | [FoutfixCode | |
| |tzp2 [sesstring | |
| | _I'EI;I'IEF;}'FT _______ ] |
Err— |
| |z02[1EP3D-D10EMpY Type | |
|
| | | |
| | [s202 [1€P30-D1CEmpryType | |
RelationshipTransformations _ |
== | |tyoe ] TransformMimo Type _ | I
| | |
| | [pe e DG EmprType | | |
| | I|
| ] |
| |
| |
| | [eclEmsonioempntyee| | |
| ‘ | SelectionCenter | |
| 1o | o= JEP30-D10EmpLy Type | |
| TransfﬂrchtateT\ pe _LE)E‘ | |
| | I
| | |
| |
| |
| |
| |
| |

type | PackageRelationshipTransformationsType, TransformMirrorType, TransformRotateType,

JEP30-D10:EmptyType, JEP30-D10:PointXYType,
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5.13.1.6.1.2 Duplicate

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/PatternGroup/PatternRelationship/Duplicate.
diagram Trar;wﬁ?ﬁ:a;;z ______________ _i
I e |
planscy i
| :-; ntagar |
| =X-PrefiCode || |
o | wEstrin ]
| i= |
| [ ¥-PrefixkowCode il
| | |%.nTaT'1:'\JT"a"3aa m;T,;ilT' |
: fx.:s:'u:-::t'n } :
i=
- I KS‘iR._aT:TH\JT':ﬁ:‘laa ng'l;:a# |
| e
| e o |
| : N — . typa | xesbrn ] |
g 1=
| : | ¥-PrefixColumnCode 1 |
| . |22 [CoumnTerminaitu mearDrdaring Tyee | |
| S-SuffinCods } |
! & | mEstrin
e N | B |
Ejlifspﬁt:ﬂf:r;fs_ =K |@} ZE [ ¥-SuFfxColumnCods 1|
| ' |: o4 | ColuminTarminaliu mberOrdaring Typ aT |
. |
| E | P‘r\cFucNurrm'u:aIanum |
| i | |'\JT2 il :.a;Jam.aT;;a |
| | PrefixaiphabeticalSequence |
H | |.-5\. phabatic :s:s;u:m.a'l:::
- : |
: iz
| |
T |
| i | SufficMumericalSeguence |
| H | |'\.JT: rical sa;J:n._aT::: |
| I | SumeAhhab-zbcaEequum |
i |.-5.""|a"at\.a }a;Jam.aT,;aT |
N s 3
. |
| |
| |
L e I
type | TransformDuplicateType, RowTerminalNumberOrderingType, ColumnTerminalNumberOrderingType,
NumericalSequenceType, AlphabeticalSequenceType.
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5.13.1.7 Terminal Shape
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape
diagram _———— Y — — — — — — —
part 1 | TerminalShapeType
of 9
SMD
type|JEP30-D10:EmptyType
_/3_ B, BE, BC, BN, M, MR, MM, MC,
NSMD

Fm - s s m s mmmmmmmm - m - - '
[
1

i TerminalShape —
‘ype[TerminalshapeType

type [ JEP30-D10:EmphyType
B, EB, BC, BN, M, MR, MM, MC,

|

|

L

.

.

| : Terminal
| [ |fuo=[1EP30 D10EMPYType
| B, BE, EC, BN, M, MR, MM, MC,
o
o
o
.

| |

|

|

S |

1.2 1 | UpperSide-of-Column |

L

_____

Core
type| JEP30-D10:EmptyType
M, MR, MM, MC,

| | SoldermaskOpening
type [ JEP30-D10:EmphyType
E, BB, BC, BN, M, MR, MM, MC,

Pad
type [ JEP30-D10:EmphyType
B, BB, BC, EN, M, MR, MM, MC,

| =
|
|
|
|

type

TerminalShapeType, JEP30-D10:EmptyType
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5.13.1.6 Terminal Shape (cont’'d)
diagram | L , |
part 2 | i Length El
of 9  itype|JEP30-D10:DimensionalValueSetType |
| ! C FE G GS,IP, ], LI, LO, LA, LB, LG, 5, SF, SC |
| 'SP, 50, U
| r PackageEdge-to-End-of-Terminal El
! itype|JEP30-D10:ValueSetType : |
| i G, FE G, GS, IE J, LO, LA, LB, LC, S, SP, |
| i S50, U |
| ,_, PackageEdge-to-TerminalKnee El |
' type[JEP30-D10:DimensionalValueSetType
| ' F, FE, A, FH, FO, IE, T, TK, T5, U, |
e y |
| oo — [
i itype|JEP30-D10:UnspedifiedDimensionalValueSetType |
| i G, FE G, G5, IB IP, J, LI, LO, LA, LB, LC, P, PK, PS, PP, PN, S, |
| | SF SC, 5P, S50, T, TK TS, U
| _' Diameter El |
\ itype|JEP30-D10:DimensionalValueSetType
| * B, PK, PS, PP, PN, T, TK, TS K, WS, WC |
| : i TerminalHeight B |
|  1type]JEP30-D10:UnspecifiedDimensionalvalueSetType |
| , C, D, AL, G, G5, IB, IP, 1, LI, LO, LA, LE, LC, M,
i M, NC, MR, P, PK, PS, PR, PN, R, RC, RR, RO, |
Pes--- EERREEEE R : ! RM, RE, RS, S, GF, SC, SP, S50, T, TK, TS, U, W, WK, WS, WC,
1 TerminalShape — ' WR, WO |
itype|TerminalShapeType | | R ——
1.® . ! TerminalBendHeight ' |
| type|JEP30-D10:UnspecifiedValueSetType |
| 1 1,5C 50U |
| r' TerminalThickness : |
| | itype|JEP30-D10:UnspecifiedValueSetType
i G F FE FL FH, FO, G, G5, IE, IP, |
| ' LB, LC, NC, P, PK, PS, PP, PN, S |
| 1 B0, T, TK, TS, U, W, WK, W5, WC, W
' ! ExposedTerminalThickness ] |
| 1 itype|JEP30-D10:UnspecifiedValueSetType | |
| i\ F AL FH, FO, LL LD, LA, LB, N, NC, NH, NO, |
| i NR, R, RC, RR, RO, RN, RE, RS
| i__i Mon-CollapsingTerminalHeight :
 itype|JEP30-D10:UnspecifiedValueSetType |
| BN, |
type | TerminalShapeType, JEP30-D10:DimensionalValueSetType, JEP30-D10:ValueSetType,
JEP30-D10:UnspecifiedDimensionalValueSetType, JEP30-D10:UnspecifiedValueSetType.
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5.13.1.6 Terminal Shape (cont’'d)
diagram B |
part 3 _! TerminallnsertionHeight :
of 9 |

. TerminalShape

E_t-i'@_elTerminaIShapET_yp_E_

5=
|
|
|
|
|
|
|
|
|
|

D, B, PK, PS5, PP, PN, T, TK, TS, W, WK, WS, WC,

r-

i G G, G5 )L LDy LA, LB, 5, SF, 5C, 5P, 50, U,

.,..
ta]
m
[ —
m
m
L
=
]
=
=]
[
3
i

o
m
o
=
m
o
=
=
c
m
L
)

=

=]
m

1

1

.1 WettableFlank :

itype| JEP30-D10:EmptyType !

NC, MR, R,

C, F, FE, FL FH, FQ,
LE, LC, P, PK, P5, PP, c,
TS, U, W, WK, WS, WC, WR, WO

type

TerminalShapeType, JEP30-D10:UnspecifiedValueSetType, JEP30-D10:DimensionalValueSetType, JEP30-

D10:EmptyType,
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5.13.1.6

Terminal Shape (cont’'d)

diagram
part 4
of 9

: CopperThickness

Lot

rtype|JEP30-D10:UnspecifiedValueSetType |

' RibbonThickness

k-

'
]
'
]
'
]
'
]
'
1
r-
]
'
'
'
'
'
'
'
'

'
| L=

|
! Divection-of Hlek - |
_+ Direction-of-Helix SRt |
|

1 TerminalShape - |
fype[TerminalShapeType
1

|

|

|

|

| ' | SpringConstant | Di @
| ypelSpringConstantType T |

|

|

|

|

1.2

—_—

type

TerminalShapeType, JEP30-D10:UnspecifiedValueSetType, Direction-of-HelixType, JEP30-D10:EmptyType,

SpringConstantType, JEP30-D10:DimensionalValueSetType
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5.13.1.6 Terminal Shape (cont’'d)

diagram
part 5a
of 9

|
I

T WireGuage

type | TerminalShapeType, TerminalEndShapeType, JEP30-D10:EmptyType, TaperedTerminalEndShapeType,

diagram -
part 5b | TaperedTerminalEndShapeType
of 9 | .............. ,

type | TaperedTerminalEndShapeType, JEP30-D10:UnspecifiedValueSetType




JEDEC Publication No. 30-P100E
Page 70

5.13.1.6 Terminal Shape (cont’'d)

diagram
part 6
of 9

| ScrewThreadPitch [:I

! 1typeJEP30-D10:UnspecifiedValueSetType | |
p—

| ! ScrewThreadDepth BEI |

e '
' v
'

TerminalShape —
iiype[TerminalShapeType 7

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
&
|
|
|
|
|
|

type | TerminalShapeType, JEP30-D10:UnspecifiedValueSetType

diagram
part 7
of 9

1 ModifiedCorner T

|

|

|

|

|

|

|
:r TerminalShape E@ |
:_tL'LJ_El'[gr_r[li_r]a_l_Sh_ap_e_Typ_e_ K : [ Shoutder ) |
type|ConfigurableShoulderType |
|

|

|

|

|

|

I

|

G5, 1, U, P5, PP, PN, TS, U

N

| | Neck o
type | NeckType

.i_/i} E_ G5,

| | Dambar H
type|DambarType

| | Kinked 'E|
type|KinkedType

PK, TK, WK

type | TerminalShapeType, ModifiedCornerType, JEP30-D10:EmptyType, ConfigurableShoulderType, NeckType,

DambarType, KinkedType.
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5.13.1.6 Terminal Shape (cont’'d)
diagram Rectangle
part 8 '..-'-:|REfBrEF:BRE:tEr;|IET:,-‘p9[
of 9 =

RoundedRectangle
type | ReferenceRoundedRectangleType ]

-
il

, MR, M, NH,

ModifiedRectangle H
type | ReferencehlodifiedRectangleType b

Circle B
type | ReferencelircleType ]

D-Shape

fH
type | Referencel-ShapeType
Double-D

[+
type | Referencelouble-DType

TerminalShape i
1type| TerminalShapeType 7

=

MickeyMouseEars o
type | ReferenceTerminalContourType ]

RegularPolygon i
type | RegularPolygonType ]

Segment 5
ype| SegmentType

Para-truncatedCircle o+
type | Para-truncatedCircleType ]

ConvexSs

e
type |E:}r'w:<5- ShapeType

RS,

IsoscelesTrapezoid e
type | IsoscelesTrapezoid Type ]

Contour o
type | ReferenceTerminalContowrType ]

b cooocoooooooooocooooooooo0oo000000oOO00N00000000000O00OOOON0ON00 0000000 EONOC000000 000000000000 000000000000000000000000000000000000000000

type | TerminalShapeType, ReferenceRectangleType, ReferenceRoundedRectangleType,
ReferenceModifiedRectangleType, ReferenceCircleType, ReferenceD-ShapeType, ReferenceDouble-DType,
ReferenceTerminalContourType, RegularPolygonType, SegmentType, Para-truncatedCircleType,

ConvexS-ShapeType, IsoscelesTrapezoidType, ReferenceTerminalContourType.
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5.13.1.6 Terminal Shape (cont’'d)
diagram [CrnCasestontpe 1|
part 9 | o
of 9 = | = |t--|Je|JEPSO-D10:Un_sgecif\edvalueSetType$ |

H NC., NR, RC, RR, RO

J ChamferedRectangleCastellation =
|t- |Je|ChamferedRectangleCastellatmnType
NC, NR, RC, RR, RO

| RoundedRectangleCastellationType |

__i OutsideDimension : |
ttype[JEP30-D10:UnspecifiedvalueSetType &

|

R = o e
|| RoundedRectangleCasteliati T | :
E ‘type|RoundedRectangleCastellationType | :

|

|

| NG, NR, RC, RR, RO

' r_i TerminalVoid-Array
g v bype|Ten IVoid-ArrayType &

type | TerminalShapeType, CircularCastellationType, TriangularCastellationType,
ChamferedRectangleCastellationType, RoundedRectangleCastellationType, TerminalVoid-ArrayType,

JEP30-D10:UnspecifiedValueSetType, JEP30-D10:EmptyType.
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Table 4 shows an array of dimensions that are applicable to this terminal:

Table 4 - Ball Dimensions

Applicable Shapes to capture
Sz, Ball Types ) Schema Types
Labels Terminal Soldermask Pad

Shape Opening Shape

Rectangle All NSMD SMD ReferenceRectangleType
Bump SMD, NSMD | SMD, NSMD SMD,
Rounded NSMD
- ReferenceRoundedRectangleType
Rectangle Collapsing,
A NSMD SMD
Non-Collapsing
Modified ifi
All NSMD SMD ReferenceModifiedRectangleType
Rectangle
. SMD, .
Circle All SMD, NSMD SMD, NSMD NSMD ReferenceCircleType
Double-D All NSMD SMD ReferenceDouble-DType
Contour Bump NSMD SMD ReferenceTerminalContourType
) . JEP30-D10:

Terminal Height Al SMD, NSMD n/a na UnspecifiedDimensionalValueSetType
Non-Collapsing All SMD, NSMD n/a n/a JEP30-D10:UnspecifiedValueSetType
Terminal Height

The definition of each shape is outlined in Annex A

(informative) Shape Definitions & Dimensions.

The Terminal shapes is mandatory for all combinations
of Ball types. The solderable surface of the terminal to
the package may be defined by an opening in the

soldermask resist layer as defined in Figure 1 — Solder

Mask Defined Pad. For this type of SMD Pad, the
Soldermask Opening shape is mandatory while the Pad

shape is optional.

Alternatively, the solderable surface of the terminal to the

Figure 1 - Solder Mask Defined Pad

package may be defined by the size of the metalized pad as
defined in Figure 2 —Non Solder Mask Defined Pad. For this
type of NSMD Pad, the Soldermask Opening shape is
optional while the Pad shape is mandatory.

N
B

Figure 2 - Non Solder Mask
Defined Pad
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5.13.1.7.2 C-bend
Table 5 shows an array of dimensions that are applicable to this terminal.

Table 5 - C-bend Dimensions

Schema Labels Symbol Schema Types Data Requirements
Length L JEP30-D10:DimensionalValueSetType Mandatary _ but .can be de_rived
by other dimensions provided

e || sEpsopiovauesertype i other dmensions rovided
width b ‘I;?.E?Sr;specified DimensionalValueSetType Mandatory
TerminalHeight A3 éligi?r;specifiedDimensionalValueSetType Optional
TerminalThickness c JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop R1 JEP30-D10:UnspecifiedValueSetType Optional
RadiusBottom R2 JEP30-D10:UnspecifiedValueSetType Optional
SeatingAngle d1 Xs:integer Optional

RiseAngle D2 xs:integer Optional
PlatingThickness p JEP30-D10:UnspecifiedValueSetType Mandatory

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions
5.13.1.7.3 Lug
Table 6 shows an array of dimensions that are applicable to this terminal.

Table 6 - Lug Dimensions

Schema Labels Symbol Schema Types Data Requirements
. . JEP30-
TerminalHeight A3 D10:UnspecifiedDimensionalValueSetType Mandatory
TerminallnsertionHeight JEP30-D10:UnspecifiedValueSetType Mandatory
Shoulder ConfigurableShoulderType Optiona|

In addition to this table of dimensions, any one of the 2D shapes as defined in diagram 2 of X in
this section. The definition of each shape is outlined in Annex A (informative) Shape Definitions
& Dimensions.
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5.13.1.7.4 Flat
Table 7 shows an array of dimensions that are applicable to this terminal.

Table 7 - Flat Terminal Type Dimensions

One of the following 2D shapes is applicable to this Terminal type

Rectangle Y Y Y Y Y ReferenceRectangleType
RoundedRectangle Y Y Y ReferenceRoundedRectangleType
ModifiedRectangle Y Y Y Y Y ReferenceModifiedRectangleType
D-Shape Y ReferenceD-ShapeType

Double-D Y Y Y ReferenceDouble-DType

The dimensions below are mandatory if applicable

Terminal Height Y JEP30-DI0:

g UnspecifiedDimensionalValueSetType
TerminalThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
ExposedTerminalThickness Opt Opt Opt Opt JEP30-D10:UnspecifiedValueSetType
PackageEdge-to-End-of- % Y Y Y Y | JEP30-D10:ValueSetType
Terminal
PlatingThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
TerminalVoid-Array Y Y TerminalVoid-ArrayType

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.5 Gull-wing
Table 8 shows an array of dimensions that are applicable to this terminal.

Table 8 - Gull-wing Dimensions

Schema Labels Symbol Schema Types Data Requirements
Length L JEP30-D10:DimensionalValueSetType Mangfﬁg%;nt::]tsic;?sb;gﬁz\ézd by
?:f;"i"r?;'zdge'm'e”d"’f' L1 JEP30-D10:ValueSetType Ma“gf‘;g:’é;ﬂiﬁ;g:sb;g\ﬁg‘ézd by
width b élig:chJ)r;specifiedDimensionalValueSetType Mandatory
ModifiedCorner ImpactedCornerType Optional
Contour ReferenceTerminalContourType Optional
TerminalHeight A3 ‘I]D?.g:gt‘(l)r;specifiedDimensionalVaIueSetType Optional
TerminalThickness c JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop R1 JEP30-D10:UnspecifiedValueSetType Optional
RadiusBottom R2 JEP30-D10:UnspecifiedValueSetType Optional
SeatingAngle d1 xs:integer Optional
RiseAngle d2 xs:integer Optional
PlatingThickness p JEP30-D10:UnspecifiedValueSetType Mandatory

One of the following two elements is applicable to this Terminal type
ToeUp JEP30-D10:EmptyType If omitted, and seating angle is

specified, then the default is
ToeDown JEP30-D10:EmptyType ToeDown.
One of the following elements is applicable if there is a Shoulder or Neck on this Gull-wing

Shoulder ConfigurableShoulderType Optional
Neck NeckType Optional

If the Gull-wing has a Dambar, then the following element is Optional
Dambar DambarType Optional

Shoulder and Kinked are described in sections 4.15.1.5.15 Shoulder and 4.15.1.5.16 Kinked
below, since they are applicable to other terminals.
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5.13.1.7.5.1 Modified Corner
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner
diagram e T T T
| MaodifiedCornerType |
| ImpactedTerminal o |
| '..:—:llmpa{tedTerminal'I’],rpeL
e T T T T |
| |I|11|:a-:t-t-:- erminalGroupType | |
| | Apply-to-all-Terminals |
Impact-to-TerminalGroup 4—]@5 ey |
'..;:-:|Impact-tc-TerminalGrcupT}rpe | |
| - - _| |
| ShapelmpactedCorner B
type | ImpactedCornerType ] |
L - ————— 1
type | ModifiedCornerType, ImpactedTerminalType, TerminalCenterType, Impact-to-TerminalGroupType,
Apply-to-all-TerminalsType, SymmetryType, ImpactedCornerType, CornerType.
5.13.1.7.5.1.1 Impacted Terminal
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ImpactedTerminal
U -
diagram mmacted]'erminalType |
| Fx |
| xs:decimal | |
| Fy ||
| |typeisidecimal | |
_| TerminalCenter | |
| type|TerminalCenterType
| |typexs:decimal | |
| Center e | |
| tpe[JEP30-D10:PointXVType | | |
| = Angle | |
| |typelxsinteger | |
{impaciedterminal | o e |
ttype| ImpactedTerminaType | | _ RowTerminalindex |
type |JEP30-D10:MinIntegerOfOneT}rpe |
| minlncl/maxincl 1 I |
| F ColumnTerminallndex |
| type [JEP30-D10:MinintegerOfOneType
| minln-:l-me:cln-_'l|‘| | |
| EPo:'.ll‘arTermirlallnudex |
| —type [JEP30-D10:MinIntegerOfOneType |
| minln-:l-ma:cln-:l|1 |
______________________ -
type | ImpactedTerminalType, TerminalCenterType, JEP30-D10:PointXYType, JEP30-D10:MinintegerOfOneType.
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5.13.1.7.5.1.2 Impact —to — Terminal Group
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup
diagram - - ¥ — —
| Impact-to-TerminalGroupType
Impact-to-TerminalGroup L | i
TypEe | Impact-to-TerminalGroupType !
e
type | Impact-to-TerminalGroupType, Apply-to-all-TerminalsType, SymmetryType, SymmetryRotationType,
ReflectionType,
5.13.1.7.5.1.2.1 Apply —to —all - Terminals
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner
dlagram iTpply-tc-all-'erlninals'y'pe |
| iT_.p__s_dITw_ 7| |
| Rowr |
type] JEPI0-DIO:Empty Type ||
| StandardArray Column | |
| '..;:a|Ccrner|mpact-tc-StandardArrayType '..;:-:|JEPE'!J-D10:Empt~_,rT:,rpe |
| Grid | |
__________________________ type[JEP30-DIOEMptyType |
K Apply-tﬂ-all-Terml'ni!Is L | S7ENT e ] |
‘iype] Apply-te-al-TerminalsType |
CircularArray |
| type [ JEP30-DHOEmpty Type
| RandomArray |
oz JEP30-DI0Empn Type |
| e
type | Apply-to-all-TerminalsType, Cornerlmpact-to-StandardArrayType, JEP30-D10:EmptyType.
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5.13.1.7.5.1.2.2 Rotation
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup/Symmetry/Rotation
diagram - - - - - - - = - - - = = = = =
| SymmetryRotationType |
| =n-Fold |
| xx’ln =ger |
| i?ymmetryRctatianxis'ype _i |
s , | |
1iype] Symmetry RotationT rw?@_ RotationAxis H_F_l@} | |
| type| SymmetryRotationfoisType | | |
| )= I::::::::] |
|Symmetr}.chtiticntenter'}.rpe _i |
I | TerminalCantar | |
type[JEPI0-D0Empty Type
'C"E:T;rmmetr\ RotationCenterTy T = | |
| pe ] oy bl ype PackageBodyCenter
| | type[JEPI0-D0Empty Type | |
L -
.- - . T ==
type | SymmetryRotationType, SymmetryRotationAxisType, SymmetryRotationCenterType,
JEP30-D10:EmptyType.
5.13.1.7.5.1.2.3 Reflection
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup/Symmetry/Reflection
diagram -
| ReflectionType |
| MirrorPlane L
| type | ReflectionfxisType |
| E TerminalCenter | |
| ; type| JEP30-D10EmptyType |
| PackageBodyCenter | |
| | type| JEP30-D10EmptyType | |
-
L __ ___ === —=——=—=]
type | ReflectionType, ReflectionAxisType, JEP30-D10:EmptyType, ReflectionIinversionCenterType.
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5.13.1.7.5.1.3 Shape Impacted Corner
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner
diagram -_—— Y —— —— —— —— —— —— —— —— —— —
ImpactedCornerType |
| ChamferedCorner & | |
| type |Cha mferedCornerType ] | |
| RectangularinCorner & | |
| type | RectangularinCornerType ] | |
_ ConvexCorner & |
| i type |C{>mrexC{:—rnerT:,rpe ] |
| E | ConcaveCorner B | |
| , | type |C{>n{a\re€{>rnerT:.rpe ] | |
| , | | | CornerArc 1 | |
E type | ComerfrcType
ShapelmpactedCorner L =E|': |_________||
type | ImpactedComerType | = ! |
| |
type | ImpactedCornerType, CornerType, ChamferedCornerType, RectangularinCornerType, ConvexCornerType,
ConcaveCornerType, CornerArcType.
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path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/NE

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/SE

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/SW

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/NW

diagram

ChamferedCornerType

ChamferedCorner

type |Cha mieredCormerType

RectangularinCorner

type | RectangularinComerType

Ly

-l

DX

£
type |.|EP3'!J-D1':':U nspecifiedValuesetType

DY i

H
type [JEP30-D10:UnspecifiedValueSetType |

RectangularinCornerType

D

-
s}

type]JEP30-D10UnspecifiedValueSetType |

DY

I+
type| JEP30-DiUnspecifiedValueSetType |

ConvexCornerType ]

ConvexCorner

type |Ccnvex{{}rnerT:,rpe T

i3

'
'
L=

Radius |

&
by -_'-:|JEP3'D-D1'!):Unspeci‘ﬁEd‘-'alu95-etT:,rpe |

i ConvexCornerCenter i |

ConcaveCorner

£53 1

type |C{}ncave€{nnerT],rpe T

ConcaveComerType

Radius

I+
type |.IEP3"J-D1'D:U nspeciiiedValueSetType

| CornerArcType

Radius1

[+
type |.IEP3'IJ-D1 rUnspecified ValueSetType

Radius2

i
type| JEP30-D10:UnspecifiedValueSetType |

Meck

i
type [ JEP30-DA-UnspecifiedValueSetType |

type

ImpactedCornerType, CornerType, ChamferedCornerType, RectangularinCornerType, ConvexCornerType,

ConcaveCornerType, CornerArcType.
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5.13.1.7.5.2 Reference Terminal Contour

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner
diagram |
DwitlineReference ] |
type |GutﬁneRﬂferenceT:.rpe i |
i |
L] |
|
type | ModifiedCornerType, ImpactedTerminalType, TerminalCenterType, Impact-to-TerminalGroupType,
Apply-to-all-TerminalsType, SymmetryType, ImpactedCornerType, CornerType.
5.13.1.7.5.2.1 Contour Tolerance Type
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Contour/X-Tolerance
PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Contour/Y-Tolerance
diagram T =
| ContourToleranceType
| JEF30-D10:SplitType
Split - =
—] . =1
| 1.;:E|JEP3'!J-D1'D:5prrtT3,rpeE||] |.E'} =
| X-Tolerance 1
t1ype| ContourToleranceType 3
| uom
| [type] JEP30-D10TolerancelOMType
- ___ _ ___ __ ___ _____ ______ ______ _____ _____ ___ ____ ___ ___ ___
type | ContourToleranceType, JEP30-D10:SplitType, JEP30-D10:ToleranceUOMType.
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5.13.1.7.5.3 Neck
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck
diagram _— Y — — — — —— —— —— —— —
mck'ype
vtype [ JEP30-D10Unspecified DimensionalyalusSetType |
—— — — — — — — — — 7

Tapered & |
type | NeckTaperTransitionType ] |
|
|

Soocoocococooooog

—=ea— |- MNeckTransition

type | MeckTransitionType

RightAngled &
type | RightAngledMeckTransitionType ]

1
Lt
v
1

type | NeckType, JEP30-D10:UnspecifiedDimensionalValueSetType, NeckTransitionType,

NeckTaperTransitionType, RightAngledNeckTransitionType, ShoulderConfigurationType

5.13.1.7.5.3.1 Neck Transition

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck/NeckTransition

diagram ——— — —— — — — — — —

Tapered H |
Ly e | NeckTaperTransiticnType ] |
|
|

MNeckTransition

type | MeckTransitionType

RightAngled o
Ly e | RightAngledMeckTransitionType ]

type | ShoulderTransitionType, ShoulderTaperTransitionType, RightAngledShoulderTransitionType.
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5.13.1.7.5.3.1.1 Tapered
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck/NeckTransition/Tapered
diagram
J Tapered
|'.. =3 | MeckTaperTransitionType
type | NeckTaperTransitionType, JEP30-D10:UnspecifiedValueSetType
5.13.1.7.5.3.1.2 Right Angled
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck/NeckTransition/RightAngled
diagram —_— e = —— —— —

RightAngled L =
type | RightAngledMeckTransitionType

—_—

type

RightAngledNeckTransitionType, JEP30-D10:UnspecifiedValueSetType
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5.13.1.7.5.3.2 Configuration

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Neck/Configuration

diagram

Imasard
typz| JEPID-DIEmptyType

Centered
type| JEPID-D10Empty Type

|

|

|

|

Outward |
type | JEPIO-D10Empty Type |
|

|

|

|

|

type | NeckConfigurationType, JEP30-D10:EmptyType, NeckOffsetType, JEP30-D10:UnspecifiedValueSetType
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5.13.1.7.5.4 Dambar

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Dambar

diagram .

—
R — .

|

| |

| N | v i -:=LJEPEQ-Dm'Unspec'rﬁedValueSetTgEeEl

| e Danbeme i e |
T.;:-:|DambarPratrusmnT:,rpe E-_:' DambarWidth i |

| | vtype [ JEPI0-D0UnspecifiedValueSetType | I

| “iE _::::::::::]

| DambarintrusionType

| e —
type | DambarlntrusionType \ ! DambarWidth | |

| s k|

=

type | DambarType, DambarProtrusionType,

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions
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Length Y JEP30-D10:DimensionalValueSetType Mandatory
PackageEdge-to-end-of- .
Terminal Y JEP30-D10:ValueSetType Mandatory
PackageEdge-to- . . .
TerminalKnee Y JEP30-D10:DimensionalValueSetType Optional
) JEP30-
Width Y Y D10:UnspecifiedDimensionalValueSetType Mandatory
) . JEP30-
TerminalHeight Y Y D10:UnspecifiedDimensionalValueSetType Mandatory
TerminalThickness Y Opt JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop Y JEP30-D10:UnspecifiedValueSetType Optional
RiseAngle Y xs:integer Optional
TerminalPostWidth Y JEP30-D10:UnspecifiedValueSetType Optional
TerminalPostThickness Y JEP30-D10:UnspecifiedValueSetType Optional
TerminalFootThickness Y JEP30-D10:UnspecifiedValueSetType Optional
PlatingThickness Y Y JEP30-D10:UnspecifiedValueSetType Mandatory

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.7 J-bend
Table 10 shows an array of dimensions that are applicable to this terminal.

Table 10 - J-bend Dimensions

Schema Labels Symbol Schema Types Data Requirements
Length L JEP30-D10:DimensionalValueSetType Mb?/ngﬁ]tgrr{j;nt;l:]ts?ggsb;rg\ig\ézd
Tormimal | L1 | 9EPSODIVaeSerType "oy other dmensions provided
width b élig:chJ)r;specifiedDimensionalValueSetType Mandatory
TerminalHeight A3 élig:chJ)r;specifiedDimensionalValueSetType Optional
TerminalBendHeight JEP30-D10:UnspecifiedValueSetType Optional
TerminalThickness c JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop R1 JEP30-D10:UnspecifiedValueSetType Optional
RadiusBottom R2 JEP30-D10:UnspecifiedValueSetType Optional
RiseAngle o2 xs:integer Optional
PlatingThickness p JEP30-D10:UnspecifiedValueSetType Mandatory

If the Terminal has a Shoulder, then the following elements is applicable.
Shoulder ConfigurableShoulderType Optional

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.8 L-bend

Table 11 shows an array of dimensions that are applicable to this terminal.

Table 11 - L-bend Dimensions

Length Y Y Y Y Y JEP30-D10:DimensionalValueSetType
.';Zf;?r?;Edge'to'E”dﬂf' Y Opt Y Y | JEP30-D10:ValueSetType

Wwidth Y Y Y Y Y ‘I]DIig?l?r;specifiedDimensionaIVaIueSetType
Terminal Height Y Y Y Y Y i)lrzlzggcl?f%gd DimensionalValueSetType
TerminalThickness Y Y Opt Opt Y JEP30-D10:UnspecifiedValueSetType
ExposedTerminalThickness Y Y Y Y JEP30-D10:UnspecifiedValueSetType
RadiusBottom Y Y Y Y JEP30-D10:UnspecifiedValueSetType
RadiusinsideBottom Y JEP30-D10:UnspecifiedValueSetType
RadiusOutsideBottom Y JEP30-D10:UnspecifiedValueSetType
SeatingAngle Y Y Y Y Y Xxs:integer

PlatingThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.9 Column Types

Table 12 shows an array of dimensions that are applicable to this terminal:
Table 12 - Column Type Dimensions

Applicable Shapes to capture
Schema Labels Gl . Schema Types
Types Terminal | Soldermask Pad
Shape Opening Shape
Rectangle All NSMD SMD ReferenceRectangleType
SMD,
Rounded Rectangle All NSMD NSMD ReferenceRoundedRectangleType
Modified Rectangle All NSMD SMD ReferenceModifiedRectangleType
) SMD, SMD, ’
Circle All NSMD SMD, NSMD NSMD ReferenceCircleType
Double-D All NSMD SMD ReferenceDouble-DType
Contour All NSMD SMD ReferenceTerminalContourType
) . SMD, JEP30-D10:
Terminal Height Al NSMD na na UnspecifiedDimensionalValueSetType
UpperSide-of-Column Column Y JEP30-D10:EmptyType
LowerSide-of-Column Column Y JEP30-D10:EmptyType

All Column variations have only a circular terminal shape, even if mounted on the package via a
SMD or a NSMD pad.

When Column has an no extended terminal code, then the Terminal shape dimensions should be
classified for either the LowerSide-of-Column and/or the UpperSide-of-Column. If both ends of
the are different (i.e., Column is tapered), then two entries are required to capture both shape
dimensions. The LowerSide-of-Column terminal shape is mandatory, whereas the UpperSide-of-
Column terminal shape dimensions are optional. If the column is not tapered, then both of these
flags are set for the same dimension captured.

When the Column has an extended terminal code to denote Ribbon Wrap, then the element
RibbonThickness, RibbonHeight, RibbonPitch are applicable. These elements have an
UnspecifiedValueSetType and are optional. The Number-ot-Turns in the helix can also be
captured in addition to the Direction-of-Helix as in LeftSpiral or RightSpiral.

When the Column has an extended terminal code to denote Microspring, then the element
SpringConstant, WireDiameter and SpringLengthFreeLoad are applicable. The WireDiameter
element has an UnspecifiedValueSetType and is optional. The SpringLengthFreelLoad element
has an DimensionalValueSetType and is mandatory.

When the Column has an extended terminal code to denote Copper Coated Solder Column, then
the element CopperThickness is applicable. This has an UnspecifiedValueSetType and is
optional. An additional entry is required to capture the Core shape dimensions.

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.10  Surface-terminal
Table 13 shows an array of dimensions that are applicable to this terminal.

Table 13 - Surface-terminal Dimensions

One of the following 2D shapes is applicable to this Terminal type

Rectangle Y Y Y Y Y ReferenceRectangleType
RoundedRectangle Y Y Y ReferenceRoundedRectangleType
ModifiedRectangle Y Y Y Y Y ReferenceModifiedRectangleType
Circle Y Y Y ReferenceCircleType

D-Shape Y Y ReferenceD-ShapeType

Double-D Y Y Y ReferenceDouble-DType
MickeyMouseEars Y ReferenceTerminalContourType
RegularPolygon Y Y Y RegularPolygonType

Segment Y SegmentType
Para-truncatedCircle Y Y Y

Contour Y Y Y Y Y ReferenceTerminalContourType

The elements below are mandatory if applicable

ExposedTerminalThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType

JEP30-D10:

Terminal Height Y Y Y UnspecifiedDimensionalValueSetType

TerminalVoid-Array Y Y TerminalVoid-ArrayType

The elements below are optional if applicable

CircularCastellation Y Y CircularCastellationType
TriangularCastellation Y Y TriangularCastellationType
ChamferredRectangleCastellation Y Y ChamferredRectangleCastellationType
RoundedRectangleCastellation Y Y RoundedRectangleCastellationType

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.11  Pin

Table 14. shows an array of dimensions that are applicable to this terminal.

Table 14 - Pin Dimensions

TerminallnsertionHeight

JEP30-D10:UnspecifiedValueSetType

Diameter

JEP30-D10: DimensionalValueSetType

Width

JEP30-
D10:UnspecifiedDimensionalValueSetType

TerminalThickness

JEP30-D10:UnspecifiedValueSetType

TerminalHeight

JEP30-
D10:UnspecifiedDimensionalValueSetType

PlatingThickness

JEP30-D10:UnspecifiedValueSetType

Contour ReferenceTerminalContourType
Kinked KinkedType
Shoulder ConfigurableShoulderType

SwageFasteningPin

SwageFasteningPinType

TerminalEndShape

TerminalEndShapeType

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.11.1 Swage Fastening Pin

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/SwageFasteningPin

diagram

' ShanklnnerDiameter |

b g |

R

|
1=
1l

=
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|
'
\
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=
El
'm
=
T
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=
=
=
=
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'
\
o
e
=]
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\

|

|

|

|

|

|
| SwageFasteningPin #,_'Ejaj ' TerminalBaseDiameter EH
t--'|:|-':|SwageFasteningPinT].rpe | ;t_-,JJe|_JEP3'D-D1'GI:DimensionalVaIueSetTgpe !

|

|

|

|

|

|

| | Tailstyle .

H
t-,-'|:ue|SwagEFasteningPinTaiIStyleType

type

SwageFasteningPinType, JEP30-D10:DimensionalValueSetType, SwageFasteningPinTailStyleType,

5.13.1.7.11.1.1 Tail Style

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/SwageFasteningPin/TailStyle
diagram l——————————————|
SwageFasteningPinTailStyleType |
Slotted & |
| Tailstyle t;,-'|:l-':|SWEQEFEStEﬂlﬂgplﬂ5|UttEdTEI|5t}I‘|ET}I‘pE |
t-}.-|:|-':|SwageFastenlngPlnTallstyleType Turret 5 |
type| SwageFasteningPinTurretTailstyleType | |
type | SwageFasteningPinTailStyleType, SwageFasteningPinSlottedTailStyleType,

SwageFasteningPinTurretTailStyleType
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5.13.1.7.11.1.1.1 Slotted

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/SwageFasteningPin/TailStyle/Slotted

diagram

| Slotted E—EI—LE:EF' itype|JEP30-D10:DimensionalValueSetType |
type| SwageFasteningPinSlotte dTailStyleType | D PTITmesoososssssssssossssosssooooes g |

A
:t_-,j:ueLJEPEi}-D‘H}:Dimensional‘u‘aIueSetTgpe ]

|
| ' itype|xsinteger .
| i

:t_-,j:ueLJEPEi}-D‘H}:Dimensional‘u‘aIueSetTgpe ]

| |
| | ! SlotHeight EI |
| |

type

SwageFasteningPinSlottedTailStyleType, JEP30-D10:DimensionalValueSetType.

5.13.1.7.11.1.1.2 Turret

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/SwageFasteningPin/TailStyle/Turret
diagram T T T T T T — — 7
| SwageFastening PinTurretTailStyleType |
| __EENumber-of-Turrethels |
| D oypexsinteger |
| ' ! TurretDiameter ; |
| typ e[ JEP30-D10:DimensionalValueSetType |
| Turret #@“ TurretThickness é |
type|SwageFasteningPinTurretTailstyleType | ' Et_-,j:le_ LJEP_E{}_-DJ :DimensionalValuesetType ! |
| 'r'i GapBetweenTurrets !Iﬂ |
| \ itype|JEP30-D10:DimensionalValueSetType
| _ GapBetweenTerminalBase-and-FirstTurrets [_;3 |
| type JEP30-D10:DimensionalValueSetType -
type | SwageFasteningPinTurretTailStyleType, JEP30-D10:DimensionalValueSetType.
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5.13.1.7.12 Wraparound
Table 15 shows an array of dimensions that are applicable to this terminal.

Table 15 - Wraparound Dimensions

One of the following 2D shapes is applicable to this Terminal type

Rectangle Y Y Y Y Y Y Y ReferenceRectangleType
ModifiedRectangle Y Y Y Y Y Y ReferenceModifiedRectangleType
Contour Y Y Y Y Y Y ReferenceTerminalContourType

The elements below are mandatory if applicable

ExposedTerminalThickness Y Y Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType

JEP30-D10:

Terminal Height Y Y Y Y Y Y Y UnspecifiedDimensionalValueSetType

The elements below are optional if applicable

CircularCastellation Y Y Y CircularCastellationType
TriangularCastellation Y Y Y TriangularCastellationType
ChamferredRectangleCastellation Y Y Y ChamferredRectangleCastellationType
RoundedRectangleCastellation Y Y Y RoundedRectangleCastellationType

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.13 S-bend Terminal

Table 16 shows an array of dimensions that are applicable to this terminal.

Table 16 - S-bend Dimensions

Length Y Y Y Y Y JEP30-D10:DimensionalValueSetType
PackageEdge-to-End-of Y Y Y | JEP30-D10:ValueSetType

Wwidth Y Y Y Y Y ‘I]DIig?l?r;specifiedDimensionaIVaIueSetType
Terminal Height Opt Opt Opt Opt Opt ‘Lljizggc?f%gd DimensionalValueSetType
TerminalBendHeight Opt Opt | JEP30-D10:UnspecifiedValueSetType
TerminalThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
RadiusTop Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
RadiusBottom Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
PlatingThickness Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.14 Through - Hole

Table 17 — Through - Hole Dimensions shows an array of dimensions that are applicable to this
terminal.

Table 17 - Through - Hole Dimensions

PackageEdge-to-TerminalKnee Y Y Y JEP30-D10: DimensionalValueSetType

Diameter Y Y Y JEP30-D10: DimensionalValueSetType

Width Y Y Y JEP30-D10:UnspecifiedDimensionalValueSetType
TerminalThickness Y Y Y JEP30-D10:UnspecifiedValueSetType
TerminalHeight Y Y Y JEP30-D10:UnspecifiedDimensionalValueSetType
TerminallnsertionHeight Y Y Y JEP30-D10:UnspecifiedValueSetType
Un-preppedTerminalLength Y Y Y JEP30-D10:UnspecifiedValueSetType

RadiusTop Y Y Y JEP30-D10:UnspecifiedValueSetType

RiseAngle Y Y Y xs:integer

PlatingThickness Y Y Y JEP30-D10:UnspecifiedValueSetType
TerminalEndShape Y Y Y TerminalEndShapeType

Contour Y Y Y ReferenceTerminalContourType

Kinked Y KinkedType

Shoulder Y ConfigurableShoulderType

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions
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5.13.1.7.15

J-inverted

Table 18 shows an array of dimensions that are applicable to this terminal.

Table 18 - J-inverted Dimensions

Schema Labels Symbol Schema Types Data Requirements
Length L JEP30-D10:DimensionalValueSetType Mb?/ngﬁ]tgrr{j;ntél:]ts?ggsb;rg\ig\ézd
Tormimal | L1 | 9EPSODIVaeSerType "oy other dmensions provided
i:ﬁ?ﬁ;iige?o' JEP30-D10:DimensionalValueSetType Optional
width b élig:chJ)r;specifiedDimensionalValueSetType Mandatory
TerminalHeight A3 ‘I]D?.g:gt‘(l)r;specifiedDimensionalVaIueSetType Optional
TerminalBendHeight JEP30-D10:UnspecifiedValueSetType Optional
TerminalThickness c JEP30-D10:UnspecifiedValueSetType Mandatory
RadiusTop R1 JEP30-D10:UnspecifiedValueSetType Optional
RadiusBottom R2 JEP30-D10:UnspecifiedValueSetType Optional
RiseAngle »2 Xs:integer Optional
PlatingThickness p JEP30-D10:UnspecifiedValueSetType Mandatory

If the Terminal has a Shoulder, then the following elements is applicable.
Shoulder ConfigurableShoulderType Optional

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.16  Terminal Wire

Table 19 shows an array of dimensions that are applicable to this terminal.

Table 19 - Terminal Wire Dimensions

TerminallnsertionHeight Y Y Y Y JEP30-D10:UnspecifiedValueSetType
Diameter Y Y Y Y JEP30-D10: DimensionalValueSetType
WireGuage Y Y Y Y Y Y WireGuageType

; ; JEP30-
TerminalHeight Y Y Y Y Y Y D10:UnspecifiedDimensionalValueSetType
TerminalThickness Y Y Y Y Y Y JEP30-D10:UnspecifiedValueSetType
PlatingThickness Y Y Y Y JEP30-D10:UnspecifiedValueSetType
Kinked Y KinkedType
Un- . Y JEP30-D10:UnspecifiedValueSetType
preppedTerminalLength
Contour Y Y Y Y Y Y ReferenceTerminalContourType
Rectangle Y Y Y Y Y Y ReferenceRectangleType
WireEndShape Y Y Y Y WireEndShapeType
TerminalEndShape Y Y Y Y TerminalEndShapeType

WireGuage is a numerical integer value between 10 and 40. The definition of each shape is
outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.17 Screw

Table 20 shows an array of dimensions that are applicable to this terminal.

Table 20 - Screw Dimensions

Rectangle Y ReferenceRectangleType
RoundedRectangle Y ReferenceRoundedRectangleType
ModifiedRectangle Y ReferenceModifiedRectangleType
Circle Y Y ReferenceCircleType

Double-D Y ReferenceDouble-DType
ScrewHeadType Y Xs: string

ScrewHeadHeight Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadLength Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadPitch Y Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadDepth Y Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadMajorDiameter Y Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadMinorDiameter Y Y JEP30-D10:UnspecifiedValueSetType
ScrewThreadPitchDiameter Y Y JEP30-D10:UnspecifiedValueSetType

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.13.1.7.18 Shoulder
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder
diagram R R R s
ConfigurableShoulderType ]

oo mmm oo o e oo ——m———--—--- '
'

! ShoulderWidth !il
H :-.L::-:LJEPE'ZJ-DW:Unspec'rﬁedD'lmensinna[\.’alueS-EtTlrge_ ]

ShoulderWidth-at-Package o
type |JEP3Q-D1Q:Unspec'rﬁedD'|mensiﬂna [ValueSetType ]

ShoulderWidth-at-Transition &
type |JEF’3Q-D1Q:Unspec'rﬁedD'|mensiﬂna IValueSetType b

—
| ShoulderTransitionType

Tapered

Shoulder | B |
= [ P ) type | ShoulderTaperTransitionTy
type| ConfigurableShoulderType 4]—)-@3_; _i ShoulderTransition | PE ypE |

2] ShoulderTransitionType | RightAngled
o
| type | RightAngledShoulderTransition Type L:I

PS TS

type | ConfigurableShoulderType, JEP30-D10:UnspecifiedDimensionalValueSetType, ShoulderTransitionType,

ShoulderConfigurationType, JEP30-D10:EmptyType.

5.13.1.7.18.1 Shoulder Transition

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder/ShoulderTransition

diagram ———— e — — — —
| ShoulderTransitionType

Tapered &
type | ShoulderTaperTransition Ty pe i

type | RightAngledShoulderTransiticn Ty pe ]

|
|
RightAngled M |
I

type | ShoulderTransitionType, ShoulderTaperTransitionType, RightAngledShoulderTransitionType.
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5.13.1.7.18.1.1 Tapered

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder/ShoulderTransition/Tapered
diagram
_I Tapered
|type[ShoulderTaperTransitionType
type | ShoulderTaperTransitionType, JEP30-D10:UnspecifiedValueSetType

5.13.1.7.18.1.2 Right Angled

path

PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder/ShoulderTransition/RightAngled

diagram

_| RightAngled
t '|:|e|RightAngledShoulderTransitionType

_E PackageEdge-to-ShoulderTransition
:t_,J:le_I_JEP3D-D1 OUnspecifiedValue5etType o

+

type

RightAngledShoulderTransitionType, JEP30-D10:UnspecifiedValueSetType
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5.13.1.7.18.2  Configuration
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder/Configuration
diagram - - - - !

ShoulderConfigurationType

Inward
ooz JEP30-DI0Empty Type

Centered
type [ JEP3O-D10Empty Type

type JEP30-DI-EmptyType

1type | ShoulderOffsetTy |

|
|
|
|
Outward |
|
|
|
|
|

type | ShoulderConfigurationType, JEP30-D10:EmptyType, ShoulderOffsetType,
JEP30-D10:UnspecifiedValueSetType

5.13.1.7.18.3 TH - Shoulder Cutout

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Shoulder/TH-ShoulderCutout

- —_———
dlagram TH-ShoulderCutoutType -l

_tJ ____________
|type[JEP30-D10:EmptyType
_I CutoutConfiguration
|t '|Je|CutoutConfi§urationType

‘pelJEP30-D10:EmptyType

Outw:

ard
‘pelJEP30-D10:EmptyType

Symmetrical

|type[JEP30-D10:EmptyType

1 TH-ShoulderCutout ;| -]
iype[TH-ShoulderCutoutType T | Nl | rosmoseoemoosoomoomoeoa y
4

1.2 __! CutoutWidth

type | TH-ShoulderCutoutType, CutoutConfigurationType, JEP30-D10:EmptyType,

JEP30-D10:UnspecifiedValueSetType.
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5.13.1.7.19 Kinked

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/Kinked

diagram rr — — — — — — —

| ' PackageEdge-to-Start-of-Kink |

[lanked B | yni RSSO s ee. 1 |
pelKinkedType e

- el | | | PackageEdge-to-End-of-Kink |

e | type|JEP30-D10:DimensionalValueSetType |

type | KinkedType, JEP30-D10:DimensionalValueSetType,

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions

5.13.1.7.20 Terminal End Shape

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalEndShape

diagram - =
g ErminalEndShapeType

type | TerminalEndShapeType, TaperedTerminalEndShapeType, JEP30-D10:UnspecifiedValueSetType,

JEP30-D10:EmptyType.
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5.13.1.7.21 Terminal Shape versus Dimensions

Table 21 — Terminal Shape versus Dimensions shows an array of dimensions that are captured
below each shape listed above:

Table 21 - Terminal Shape versus Dimensions

Rectangle Y Y Y

Rectangle with
Shoulder
Rounded
Rectangle
Modified
Rectangle
Modified

Rectangle with Y Y Y Y Y
Shoulder

Circle Y

Circle with
Shoulder

D-Shape Y Y

Double-D

Regular Polygon

<|=<|=<|=<
<
-<

Segment Y Y
Para-t_runcated v v v
Circle
Concave Y Y Y
Concave D-
Shape Y Y Y
Isosceles
Trapezoid Y Y Y Y
Contour Y

The definition of each shape is outlined in Annex A (informative) Shape Dimensions.
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5.13.1.7.22 Terminal Void - Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-Array.

diagram

—
TerminalVoid-ArrayType

StandardArray

TerminalVoidLocation =
VoidLocationType

RandomArray

oidRandomArrayType

TerminalVoid-Array 1 MerminahoidshapeType |
i type | TerminalVoid-ArrayType

RoundedRectangle
g

ﬂ RoundedRectangleType

[type [CircleType

Double-D
type | Double-DType

[ tvpe [ ContourShapeType

TerminalVoidShape =
TerminalVoidShapeType

VoidStandardArrayType

CircularArray
type | VoidCircularArray Type

type | TerminalVoid-ArrayType, TerminalVoidType, VoidlocationType, VoidStandardArrauType,
VoidCircularArrayType, VoidStatusType, VoidRandomArrayType, TerminalVoidShapeType,

RoundedRectangleType, CircleType, Double-DType, ContourShapeType.

Some terminals such as Flat terminals and
Surface terminals may have voids within the
Terminal Contact Area, as shown in JESD30,
“lllustrations of terminal shape” table. The
example in Figure 4 is a Flat terminal with
Hole, whereas the example in Figure 1 is a
Surface terminal With-opening, plus a 2"
terminal called a Screw - Clearance Hole.

Figure 3 - Surface terminal With-Opening,

plus Screw-Clearance Hole

Figure 4 - Flat Terminal with Hole
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5.13.1.6.22 Terminal Void — Array (cont’d)

When capturing the details of the Surface terminal With-opening, the dimensions associated with
the larger diameter (as denoted by the horizontal arrow) is used to define the diameter of the
circular opening within the Surface terminal. When the 2" terminal group is defined to capture the
definition of the Screw - Clearance Hole, the smaller diameter (as denoted by the vertical arrow)
is used to define the diameter of the hole. The dimension then as calculated by the (larger
diameter minus the smaller diameter) / 2 = the clearance between the edge of the hole and the
metallization of the Surface terminal.

Since there may be more than one void within the Terminal shape shown in Figure 3, and since
these voids may be different in shape (e.g., A Circle and a Double-D shape holes), the following
sections outlines the array location of the voids and the different shapes that can be defined.

Figure 5 - Flat términal with different shape Voids

The definition of each shape is outlined in Annex A (informative) Shape Dimensions.
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5.13.1.7.22.1  Standard Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-
Array/TerminalVoid/TerminalVoidLocation/StandardArray.

diagam | 200 o — — — — — — — — — — —

xs:integer

" nx

| type [xs:integer

___________ 1
[ PitchValue SetType
|
|
|

= by

| type | PitchValueSetType | o
] Standa.rdArra',r L = F pitchToleranceCumulative |
type | VoidStandardArrayType | type |x5:buuleﬂn |

dy

N type | PitchValueSefType 4

Angle

E xsinteger

x
| type [ xs:double

VoidGroupLowerLeftVoidCenter
type | PointType:

¥
| xs:double

type | VoidStandardArrayType, PitchValueSetType, StandardType, MinMaxLimitsType, JEP30-D10:PointType.
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5.13.1.7.22.2  Circular Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-
Array/TerminalVoid/TerminalVoidLocation/CircularArray.

diagram

| CircularArray
type |VoidCircuIarArrayType

RotateWithCircle
type | EmptyType

xsiinteger

type | VoidCircularArrayType, JEP30-D10:PointType, VoidRotationType.
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5.13.1.6.22.2 Circular Array (cont’d)

Table 22 - Void Circular Array Elements Definition

Element Explanation
Pitch Radius The radius of the circle of voids.
Center The center of the circle of voids.
The angle at which to place the first void in the array. By default, the void
Start Angle is at the right-most point on the circle (i.e. the number 3 position on a clock
g face). This angle specifies a rotation clockwise around the circle from this
point.
Angle to Fill The angle through which the voids are distributed, starting from the first

void and continuing clockwise, until the last void is reached.

Angle between
voids

Instead of specifying Angle to fill, you can specify the angle between the
centers of each void.

Number of voids

The number of voids to be arrayed around the circle. The first void is
displayed in red. This number includes any deleted voids in the array.

: @ If the voids are rotated so that they are oriented
Rota.telwnh ~ | perpendicular to the circle. This does not apply to
Circle ﬁﬁ@ % circular or contour void shapes.
( i | If the voids are not oriented perpendicular to the
circle, then the voids could be rotated around the
- center of the voids itself. In this image, each void
Rotation Angle (H s - . g€, p
m| has a “0” degree rotation with respect to the “3
— (I O’clock position”. This does not apply to circular
| i
or contour void shapes.
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5.13.1.7.22.3 Void Status

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-Array/TerminalVoid/TerminalVoidLocation/VoidStatus.

. _—_—— - —
diagram ’_‘.I'oidStatusType

VoidCenter o
typelJEP30-D1D:PointXYType |

1.

FRowTerminalindex
type [JEP30-D10:MinIntegerOfOneType
minlnel/maxincl|1

FromRowTerminallndex

type [JEP30-D10:MlinIntegerOfOneType
minlncl/maxlnel[1

" ToRowTerminallndex
type [JEP30-D10:MlinIntegerOfOneType
minlncl/maxlnel[1

EColum nTerminallndex
type [JEP30-D10:MinIntegerOfOneType

minlnel/maxincl|1

type [JEP30-D10:MinintegerOfOneType

minlncl/maxlnel[1

=

F ToColumnTerminallndex

type [JEP30-D10:MinintegerOfOneType
minlncl/maxlncl |1

= PolarTerminallndex

type [JEP30-D10:MinintegerOfOneType
minlncl/maxlnel[1 I

= FromPolarTerminallndex

type [JEP30-D10:MinIntegerOfOneType
minlnel/maxincl|1

F ToPolarTerminalindex

type [JEP30-D10:MinIntegerOfOneType
minlnel/maxincl|1

| | Deleted
type[JEP30-D1:Empty Type

|
|
|
|
|
|
|
|
|
|
|
|
|
|
F FromColumnTerminalindex :
|
|
|
|
|
|
|
|
|
|
|
|
|
|

type | VoidStatusType, JEP30-D10:PointType, JEP30-D10:MinIntegerOfOneType.

For TerminalVoidLocation defined via StandardArray or CircularArray, some voids in the array
may be deleted. This is covered in the VoidStatus branch.
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5.13.1.7.22.4 Random Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/TerminalVoid-
Array/TerminalVoid/TerminalVoidLocation/RandomArray..

diagram ( |\ T - T T T T T T T T —l

|

|

| |

| RandomArray tvpe | xs:double | |

type | VoidRandomaArrayType 'E,‘,— | |
type | xs:double |

_______ Jl

______________ _

type | VoidRandomArrayType, JEP30-D10:PointType.

TerminalVoidLocation can also be defined via RandomArray when there is just 1 void, or when
there is no logical structure to the location of the voids.

5.13.1.8 Terminal Span

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalSpan.

diagram . - - - - — — — —

]
R — |
|
|
|

-

_____________________ - H
! Terminalspan E—'@B ityp=[JEP30-D10:ValueSetType |
'type|TerminalSpanType | | il !

type | TerminalSpanType, JEP30-D10:ValueSetType.
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5.13.1.9 Terminal Spacing
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalSpacing.
diagram e e e e e e e
| TerminalSpacingType ]
e | .' I.I(-_[le'redl'on | E| |
_ TerminalSpacing E]l(z“‘ja‘: fype | JEP30-D10:Valuesetlype |
type[TerminalSpacingType T | | 'Y Direction k| |
| 1yp<JEP30-D10ValueSetType & |
|
type | TerminalSpacingType, JEP30-D10:ValueSetType.

TerminalSpan and TerminalSpacing values are critical in the calculation of the most efficient land
patterns for several Terminal types. The requirements for the provision of the above data
elements can be found in JESD30, under the “Terminal Span and Terminal Spacing” section
which includes a table titled “Terminal Shapes requiring Terminal Span and Terminal Spacing
dimensions”.

5.13.1.10 Terminal Group to Body Relationship

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-

Array/TerminalGroup/TerminalGroupToBodyRelationship

diagram

type

TerminalGroupToBodyRelationshipType, TerminalGroupToBody-X-OffsetType,
TerminalGroupToBody-Y-OffsetType, TerminalGroupToBody-Z-OffsetType.

For non-symmetrical Terminals around the package center, dimensions may be referenced from
the Terminal Contact Area to the Package body area. This data can be captured in the
TerminalGroupToBodyRelationship section.
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5.13.1.10.1 Terminal Group to Body X-Offset

R e L LT '
'
]

' X2-LeftSideOfBody-to-CenterOfLeftTerminalContactArea E|

1 ‘type[IEP30-D10:Va

F

po

]
'
'
bo

B 7

: | X11-CenterOfBody-to-CenterOfLeftTerminalContactArea E!

E X12-CenterOfBody-to-RightSideOfLeftTerminalContactArea [_;3

| ! X13-CenterOfBody-to-LeftSideOfCenterTerminalContactArea E']

1 X-Offset EH'E:EH .| X14-CenterOfBody-to-CenterlineOfTerminalGroup [_;3
itype [ TerminalGroupT oBody-X-OffsetType. 1 ! itype|JEPI0-DI0ValusSetType ]

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalGroupToBodyRelationship/X-Offset
diagram e — — — — — — — — — — — — —
part 1 of | TerminalGroupToBody-X-OffsetType
s | I ————
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5.13.1.9.1 Terminal Group to Body X-Offset (cont’'d)

diagram |
part 2 of o X-Offset E@L_: X14-CenterOfBody-to-CenterlineOfTerminalGroup [‘E
5 | ibpelTerminalGroupToBady-X-OffsetType - D itype|JEP30-D10:ValueSetType 7

i_ _E X16-CenterOfBody-to-LeftSideOfRightTerminalContactArea [‘El

]

, :_t;3::1JEP3D-D1D:ValueSetType ]

——————————————————————————————————————————————————————————

| 1 X25-RightSideOfBody-to-LeftSideOfRightTerminalContactArea E‘

v

i ;t,.JJe|_JEP30-D1D:VaIueSetType

type | TerminalGroupToBody-X-OffsetType, JEP30-D10:ValueSetType.

Table 23 — Terminal Group to Package Body X-Offset lists out all the various dimensions that
can be selected from any major point of the package body to any point of the terminal contact
area in X direction.

Center of Center Terminal Contact Area is the same as Centerline of Terminal Group, however
the use of the “...Centerline of Terminal Group” is more encompassing since it also includes the
centerline of a row or column of an even number of terminals, i.e., midway between terminal 2
and terminal 3 of 4 terminals in a row or column.
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5.13.1.9.1 Terminal Group to Body X-Offset (cont’'d)

Table 23 - Terminal Group to Package Body X-Offset

Symbol Description
X1 Left side of body to Left Side of Left Terminal Contact Area
X2 Left side of body to Center of Left Terminal Contact Area
X3 Left side of body to Right side of Left Terminal Contact Area
X4 Left side of body to Left Side of Center Terminal Contact Area
X5 Left side of body to Centerline of Terminal Group
X6 Left side of body to Right side of Center Terminal Contact Area
X7 Left side of body to Left side of Right Terminal Contact Area
X8 Left side of body to Center of Right Terminal Contact Area
X9 Left side of body to Right side of Right Terminal Contact Area
X10 Center of body to Left side of Left Terminal Contact Area
X11 Center of body to Center of Left Terminal Contact Area
X12 Center of body to Right side of Left Terminal Contact Area
X13 Center of body to Left side of Center Terminal Contact Area
X14 Center of body to Centerline of Terminal Group
X15 Center of body to Right side of Center Terminal Contact Area
X16 Center of body to Left side of Right Terminal Contact Area
X17 Center of body to Center of Right Terminal Contact Area
X18 Center of body to Right side of Right Terminal Contact Area
X19 Right side of body to Left side of Left Terminal Contact Area
X20 Right side of body to Center of Left Terminal Contact Area
X21 Right side of body to Right side of Left Terminal Contact Area
X22 Right side of body to Left side of Center Terminal Contact Area
X23 Right side of body to Centerline of Terminal Group
X24 Right side of body to Right side of Center Terminal Contact Area
X25 Right side of body to Left side of Right Terminal Contact Area
X26 Right side of body to Center of Right Terminal Contact Area
X27 Right side of body to Right side of Right Terminal Contact Area
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5.13.1.10.2 Terminal Group to Body Y-Offset
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalGroupToBodyRelationship/Y-Offset
diagram | S T T T T T T T 1
part 1 of
O T e e e Lt

. Y2-BackSideOfBody-to-CenterOfBackTerminalContactArea EEl

i Y4-BackSideOfBody-to-BackSideOfCenterTerminalContactArea E;'|

L_: Y 3-BackSideOfBody-to-FrontsideOfBackTerminalContactArea !E

. Y5-BackSideOfBody-to-CenterlineOfTerminalGroup EEl

'
'
Bo
'
'
'
'

.| Y10-CenterOfBody-to-BackSideOfBackTerminalContactArea E']

_I Y11-CenterOfBody-to-CenterOfBackTerminalContactArea EEl

i Y12-CenterOfBody-to-FrontSideOfBackTerminalContactArea !—;—:|

i Y13-CenterOfBody-to-BackSideOfCenterTerminalContactArea !E

o Y-Offset E@ : Y 14-CenterOfBody-to-Centerline0fTerminalGroup [‘El
'type|TerminalGroupT oBody-Y-OffsetType » itype| JEP30-D10:ValueSetType j
I
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5.13.1.9.2 Terminal Group to Body Y-Offset (cont’'d)

- S C =
diagram | 'y orset D@ ¥14-CenterOfBody-to-CenterlineOfTerminalGroup
part 2 °2f tfype[TerminalGroupToBody-Y-OffsetType <[JEP30.D10ValueSetType 3

._HLJ::[JEP3D-D1D:ValueSetType .

¥ 23-FrontSideOfBody-to-CenterlineOfTerminal Group El

type | TerminalGroupToBody-Y-OffsetType, JEP30-D10:ValueSetType.

Table 24 — Terminal Group to Package Body Y-Offset lists out all the various dimensions that
can be selected from any major point of the package body to any point of the terminal contact
area in Y direction.
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5.13.1.9.2 Terminal Group to Body Y-Offset (cont’'d)
Table 24 - Terminal Group to Package Body Y-Offset
Symbol Description
Y1 Back side of body to Back side of Back Terminal Contact Area
Y2 Back side of body to Center of Back Terminal Contact Area
Y3 Back side of body to Front side of Back Terminal Contact Area
Y4 Back side of body to Back side of Center Terminal Contact Area
Y5 Back side of body to Centerline of Terminal Group
Y6 Back side of body to Front side of Center Terminal Contact Area
Y7 Back side of body to Back side of Front Terminal Contact Area
Y8 Back side of body to Center of Front Terminal Contact Area
Y9 Back side of body to Front side of Front Terminal Contact Area
Y10 Center of body to Back side of Back Terminal Contact Area
Y11 Center of body to Center of Back Terminal Contact Area
Y12 Center of body to Front side of Back Terminal Contact Area
Y13 Center of body to Back side of Center Terminal Contact Area
Y14 Center of body to Centerline of Terminal Group
Y15 Center of body to Front side of Center Terminal Contact Area
Y16 Center of body to Back side of Front Terminal Contact Area
Y17 Center of body to Center of Front Terminal Contact Area
Y18 Center of body to Front side of Front Terminal Contact Area
Y19 Front side of body to Back side of Back Terminal Contact Area
Y20 Front side of body to Center of Back Terminal Contact Area
Y21 Front side of body to Front side of Back Terminal Contact Area
Y22 Front side of body to Back side of Center Terminal Contact Area
Y23 Front side of body to Centerline of Terminal Group
Y24 Front side of body to Front side of Center Terminal Contact Area
Y25 Front side of body to Back side of Front Terminal Contact Area
Y26 Front side of body to Center of Front Terminal Contact Area
Y27 Front side of body to Front side of Front Terminal Contact Area




JEDEC Publication No. 30-P100E
Page 120

5.13.1.10.3 Terminal Group to Body Z-Offset

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalGroupToBodyRelationship/Z-Offset

diagram { ~  ——— —— — —— —— —— —— —— —— — — —— — — — — — 7]
part 1 of
2

1 I5-Underside0fBody-to-CenterlineOfTerminalGroup [_;:_] |
1type|JEP30-D10:ValueSetType :

| Z-Offset 5@
type |_TerminalGroupToBodE-Z-OffsetTyp_e_ K

_i Z14-CenterOfBody-to-CenterlineOfTerminalGroup Er]

booodooooo0opo00000gpOD00000E00000050000000Q0000000p0000000E0500000P000000500000005000000000000000R0000000
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5.13.1.9.3 Terminal Group to Body Z-Offset (cont’d)

diagram | r-z-c--c-mmmmmmommomomooooooooooe : | R
part 2 of ¢ Z-Offset E]TE)}L_: Z14-CenterOfBody-to-CenterlineOfTerminalGroup B
5 ;t_,.JJ_;__l_T_e_r_n'lip_a_I(_S_rr._:uyp]_o_B_o_c_Ig-_Z_-Q_ffggt_Typ_e__. Y J-EJJEP3D-D'|D:VElLIESEtTEpE i

[

[

b -

[

b -

-

type | TerminalGroupToBody-Z-OffsetType, JEP30-D10:ValueSetType.

Table 25 — Terminal Group to Package Body Z-Offset lists out all the various dimensions that
can be selected from any major point of the package body to any point of the terminal contact
area in Z direction.
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5.13.1.9.3 Terminal Group to Body Z-Offset (cont’d)

Table 25 - Terminal Group to Package Body Z-Offset

Symbol Description
Z1 Under side of Body to Lower side of Lower Terminal Contact Area
Z2 Under side of Body to Center of Lower Terminal Contact Area
Z3 Under side of Body to Upper side of Lower Terminal Contact Area
Z4 Under side of Body to Lower side of Center Terminal Contact Area
Z5 Under side of Body to Centerline of Terminal Group
Z6 Under side of Body to Upper side of Center Terminal Contact Area
Z7 Under side of Body to Lower side of Upper Terminal Contact Area
Z8 Under side of Body to Center of Upper Terminal Contact Area
Z9 Under side of Body to Upper side of Upper Terminal Contact Area
Z10 Center of Body to Lower side of Lower Terminal Contact Area
Z11 Center of Body to Center of Lower Terminal Contact Area
Z12 Center of Body to Upper side of Lower Terminal Contact Area
Z13 Center of Body to Lower side of Center Terminal Contact Area
Z14 Center of Body to Centerline of Terminal Group
Z15 Center of Body to Upper side of Center Terminal Contact Area
Z16 Center of Body to Lower side of Upper Terminal Contact Area
Z17 Center of Body to Center of Upper Terminal Contact Area
Z18 Center of Body to Upper side of Upper Terminal Contact Area
Z19 Upper side of Body to Lower side of Lower Terminal Contact Area
Z20 Upper side of Body to Center of Lower Terminal Contact Area
Z21 Upper side of Body to Upper side of Lower Terminal Contact Area
222 Upper side of Body to Lower side of Center Terminal Contact Area
Z23 Upper side of Body to Centerline of Terminal Group
224 Upper side of Body to Upper side of Center Terminal Contact Area
225 Upper side of Body to Lower side of Upper Terminal Contact Area
226 Upper side of Body to Center of Upper Terminal Contact Area
227 Upper side of Body to Upper side of Upper Terminal Contact Area
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5.13.2 Terminal Group to Terminal Group Relationship Array
path | PartModel/PackageSection/Package-
Array/Package/TerminalGroups/TerminalGroupToTerminalGroupRelationships-Array
diagram - - - T T T T
par?l of l;rminaIGrouanTermir1aIGroupReIationships-ArrayType —i
2 ' TerminalGroupToTerminalGroupRelationships-Array ETE:E'_ TerminalGroupToTerminalGroupRelationships I:%] |
riype|TerminalGroupT oT erminalGroupRelationships-ArrayType | type|TerminalGroupToTerminalGroupRelationship
| el
I______________J
dlagram ’;rnﬁagrouﬁoamﬁlaup_ﬂelﬁngp __________
part 2 of _
2 ~ FromTerminalGrouplD

xs:strin

EToTeranaIG rouplD

| xs:strin

t\-‘pe|TerminalGro@ToTerminalGrou Relationshi

_| TerminalGroupToTerminalGroupRelationships =

-- H
| 1type[JEP30-D10:ValueSetType | |

1co| '
| i - i
| 1
|
|
|
|
|

__E_

i | TerminalSpacing -
ype[TerminalspacingType T | oy predgion T o |

type | TerminalGroupToTerminalGroupRelationships-ArrayType, TerminalGroupToTerminalGroupRelationship,

TerminalSpanXYZType, TerminalSpacingXYZType.

This section is very similar to Terminal Span /'\

and Spacing but in this case, it is capturing  f [Ta ' ¥
the Terminal Span and Spacing between IB ' | t
Terminal Contact Area that are not . .

symmetrical around the Package-body
shape, or between terminal groups whose

terminal types are different. wl Iy « |z
Figure 6 - Terminal Group to Terminal
Group Span and Spacing o =\
| 5 | — o) F |
Assuming that the only dimensions provided v | I :_ *E' !
for the Part in Figure 6, were the dimensions [c ‘ ‘ B

(w, X, y, and z), but not dimensions (a, b, c, y v

d, e or f), then the only way to establish the

location of Terminal 1 contact area is to define terminals 2, 3, 4 and 5 first, and then leveraging
off the terminal location for terminal 5, using dimension w and y, the dimension w therefore
becomes the Terminal Span between terminal 1 and terminal 5. Dimension y becomes the
Terminal Spacing between terminal 1 and terminal 5. Terminal 1 must be located in different
terminal groups to terminals 2-5.
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5.13.2

Terminal Span and Spacing values are more critical than Terminal length in the calculation of the
most efficient land patterns for several Terminal Shapes. The requirements for the provision of
the above data elements can be found in JESD30, under the “Terminal Span and Terminal
Spacing” section which includes a table titled “Terminal Shapes requiring Terminal Span and

Terminal Group to Terminal Group Relationship Array (cont’d)

Terminal Spacing dimensions”.

5.13.3 Terminal Detail Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-Array
diagram - - -
| TerminalDetail-ArrayType |
| | TerminalDetail @[j |
_____________________________ - iype|TerminalDetailType 1 |
TerminalDetail-Array i e 0 _:'—
itype| TerminalDetail-ArrayType T | N7 10010000l |
i TerminalNumberPattern [‘Fi‘ |
ity pe[ TerminalNumberPatternType T |
H 0..x J
type | TerminalDetail-ArrayType, TerminalDetailType, TerminalNumberPatternType.
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5.13.3.1 Terminal Detail

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-Array/ TerminalDetail

diagram

F RowTerminallndex

type [JEP20-D10:MinlntegerOfOneType
minln-:l-maxln-_'||'| |

F ColumnTerminalindex
type |JEP30-D1D:MinlntegerOfOneType
minlncl/ mexln-_'||'|

FPolarTerminalindex
type |JEP3[J-D1D:MinlntegerOfOneT)rpe
minlncl/maxincl |1

type | TerminalDetailType, TerminalCenterType, JEP30-D10:MinintegerOfOneType, TerminalStatusType,

JEP30-D10:EmptyType.

This section identifies the relationship between the electrical TerminalNumber and the physical
terminal location on the package. The physical terminal location can be defined by either the
identification of the TerminalGroup, RowTerminallindex and the ColumnTerminalindex within that
specific TerminalGroup, or by a set of x,y coordinates. If the TerminalLocation is a CircularArray,
then the physical terminal location can be defined by either the identification of the
TerminalGroup, PolarTerminallndex within that specific TerminalGroup, or by polar coordinates.
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5.13.3.1 Terminal Detail (cont’d)

The row and column terminal index are simply a grid index of the terminal locations, within a
specific TerminalGroup and starts off with the number 1 in the lower left position. The
RowTerminallndex increments from left-to-right, whereas the ColumnTerminallndex increments
from back-to-front. The TerminalGroupIlD, RowTerminalindex and the ColumnTerminallndex
combination provide a unique ID for every terminal on the package, irrespective of the status that
is assigned to the specific terminal.

The IgnoreForLandPattern is when a specific terminal does not contribute to the generation of a
land pattern.

5.13.3.1.1 Terminal Center

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalDetail/TerminalCenter

—
TerminalCenterType

diagram

X

g

xs:decimal

xsidecimal

pem--- R R = pitchRadius
¢ TerminalCenter xs:decimal
iy 3_EJI_E!"_“J’J§|.':.E."]1£E!TYP.E..'

—E—)EF_ Center

|
|
|
I type[JEP30-D10:PointXiType
|
|
|

type | TerminalCenterType, JEP30-D10:PointType

For StandardArray and for RandomArray, xy coordinates can be used to capture the center of the
terminals, whereas for CircularArray, polar coordinates are a more convenient representation to
capture the terminal centers.



5.13.3.1.1 Terminal Center (cont’d)

Terminal Number on Device

/

Row Index = 3
Row Index =2

Row Index =1

- o™~
E 1 E I
323 323
SE 3E

Figure 7 - SOIC

<TerminalDetail-Array>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>6</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
</TerminalDetail-Array>
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Row Index =3
Row Index = 2

Row Index = 1
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5.13.3.1.2 Terminal Status

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalDetail/TerminalStatus

diagram FEJHEHETEE _____________________________ 7|
| Missing |
| |
| Deleted |
| |type]JEP30-D10:Empty Type |
| |
type|JEP30-D10:Empty Type
[iype IEP30-D10:Empty Type | |
i;ss;a;'r;mﬁsau;yp: 77777777777777 —i |
|
| I I |
| | =ReferenceTerminallocation|D | | |
| | ‘hpelxs:strmg | | |
e L Cr) |
| |type[AssociatedTerminalStatusType | = |typexsistring | |
| | ERe‘ferem:e'lermirbal(imupl[l | | |
I | ‘t‘-.'pelx;:;trmg | | :
| L : H  RowTerminalindex |
| type [JEP30-D10:MinIntegerOfOneType |
| |
| | minincl/maxInel|1 [ | |
| | = ColumnT: | |
| type ‘JEPEO-DTO:MmIntegerOFOneType |
| | minincl/maxincl|1 [ | |
| | =PolarTerminalindex | |
| | type [JEP20-D10:MlinIntegerOfOneType | |
| | minincl/maxincl[1 [ | |
- —
- —

type | TerminalStatusType, JEP30-D10:EmptyType, AssociatedTerminalStatusType, TerminalCenterType,
JEP30-D10:MinIntegerOfOneType.

This section identifies the terminal status of each terminal. The status of Missing, Deleted and
Excluded are defined in section called “Terminal-count suffixes” of JESD30.

The TerminalDetail and associated TerminalStatus will now look like this in the xml file.

Terminal Number on Device

/

Row Index = 3 Row Index =3

Row Index = 2 Row Index =2

Row Index = 1 Row Index =1

C‘- CN
1 1
5 x S x
= @ = @&
(ol s (sl s]
o c [y =

Figure 8 - SOIC with Terminal 5 Missing
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5.13.3.1.2 Terminal Status (cont’d)

<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Missing/>

</TerminalStatus>

</TerminalDetail>

Note how TerminalNumber 5 is included in the xml file, and that the terminal at location of
RowTerminallndex = 3, and ColumnTerminallndex = 2, that the TerminalNumber is 6.

When the Terminal is deleted, its index within the TerminalGroup, must still be defined. However,
notice how the TerminalNumber element is not populated for this deleted position of
RowTerminallndex = 2, and ColumnTerminalindex = 2. TerminalNumber 5 is now included in the
xml file at location of RowTerminalindex = 3, and ColumnTerminallndex = 2.

Terminal Number on Device

/

Row Index =3 Row Index=3

Row Index =2 Row Index =2

Row Index =1 Row Index =1

:1— CN
1 1
S x S x
= @ = I
(ol =} (ol =}
o c [y =

Figure 9 - SOIC with Terminal 5 Deleted
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5.13.3.1.2 Terminal Status (cont’d)

<TerminalDetail-Array>

<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Deleted/>

</TerminalStatus>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGrouplD>
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>

</TerminalDetail>

</TerminalDetail-Array>
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5.13.3.1.2 Terminal Status (cont’d)

TerminalStatus of Associated occurs when you have parts with physically connected terminals
and where there is a special requirement to be implemented in the land pattern for the proper
performance of the device. The device may be constructed in accordance with either option A or
option B as shown in Figure 7.

This device has two TerminalGroups. Lets assume that TerminalGroup 1 represents a 2 rows of
4 columns, and that TerminalGroup 2 represent the actual shape of terminal 1 on the device.

Device Option A

Option B Option C

Figure 10 — Part with Special Terminal Pattern
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5.13.3.1.2 Terminal Status (cont’d)

If option A land pattern is desired for the device, then the xml configuration should be as follows:

<TerminalDetail-Array>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>6</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
</TerminalDetail>
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5.13.3.1.2 Terminal Status (cont’d)

<TerminalDetail>
<TerminalNumber>7</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>

</TerminalStatus>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>8</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>

</TerminalDetail>

<TerminalDetail>
<TerminalGrouplD>2</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminallndex>
<lgnoreForLandPattern/>

</TerminalDetail>

</TerminalDetail-Array>

In this scenario, the following are enforced:-

Terminal group 2 is set to IgnoreForLandPattern,

Page 133

2. Positions as shown by the number sequence in option A of 1, 3, 5, 6 and 7 are associated

with terminal Group 2.

3. Since there is only 1 terminal in TerminalGroup 2, then there is no requirement to
reference the RowTerminalindex and the ColumnTerminallndex. If the RowTerminallndex

and the ColumnTerminalindex are omitted, then 1 is assumed.
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5.13.3.1.2 Terminal Status (cont’d)

If option B land pattern is desired for the device, then the xml configuration should be as follows.

<TerminalDetail-Array>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
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5.13.3.1.2 Terminal Status (cont’d)

</TerminalStatus>
<lgnoreForLandPattern/>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>

</TerminalStatus>
<lgnoreForLandPattern/>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>2</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>

</TerminalDetail>

</TerminalDetail-Array>

In this scenario, the following are enforced:-

1. Terminal group 2 is not set to IgnoreForLandPattern and therefore drives the shape of the
land pattern on the printed board.

2. Positions as shown by the number sequence in option A of 1, 3, 5, 6 and 7 are associated
with terminal Group 2, and each of these are set to IgnoreForLandPattern.
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5.13.3.1.2 Terminal Status (cont’d)

If option C land pattern is desired for the device, then the xml configuration should be as follows.

<TerminalDetail-Array>
<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>2</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>3</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>4</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>5</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>4</ColumnTerminallndex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
</TerminalStatus>
<lgnoreForLandPattern/>
</TerminalDetail>
<TerminalDetail>
<TerminalNumber>6</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>3</ColumnTerminalindex>
<TerminalStatus>
<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>
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5.13.3.1.2 Terminal Status (cont’d)

</TerminalStatus>
<lgnoreForLandPattern/>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>7</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>2</ColumnTerminallndex>
<TerminalStatus>

<Associated>
<ReferenceTerminalGrouplD>2</ReferenceTerminalGrouplD>
</Associated>

</TerminalStatus>
<lgnoreForLandPattern/>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>8</TerminalNumber>
<TerminalGrouplD>1</TerminalGroupID>
<RowTerminallndex>2</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>

</TerminalDetail>

<TerminalDetail>
<TerminalNumber>1</TerminalNumber>
<TerminalGrouplD>2</TerminalGroupID>
<RowTerminallndex>1</RowTerminallndex>
<ColumnTerminallndex>1</ColumnTerminalindex>

</TerminalDetail>

</TerminalDetail-Array>

In this scenario, the following are enforced:-

1. Terminal group 2 is not set to IgnoreForLandPattern and therefore drives the shape of the
land pattern on the printed board.

2. Positions as shown by the number sequence in option A of 1, 3, 5, 6 and 7 are associated
with terminal Group 2, and each of these are set to IgnoreForLandPattern.
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5.13.3.2 Terminal Number Pattern

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern

diagram —_———— e — — — — —— — —— — —
| TerminalNumberPatternType

______________________________

.1 FirstTerminallocation s
| itype | FirstTerminalLocationType

E TerminalMumberPattern _:

Et;'pElTerminalNumberPatternType "
[ptetatptntylylptptyliylyty ey iyl ety lylySe iy halat, v "
0,2

Sequential &

type|SequentialTerminalMumberQrderingType |

Grid B
t-'pE|GricITerminaINumberOrderingTypeL

L

- ____ _________ _____ ___ __ ___|

type | TerminalNumberPatternType, FirstTerminalLocationType, SequentialTerminalNumberOrderingType,

GridTerminalNumberOrderingType, TerminalDetailExceptionsType.

If the terminal numbering on a Part has logical structure to its pattern, then this can be captured
in this TerminalNumberPattern section. The section covers the capturing of the
FirstTerminalLocation which is the start of the pattern numbering via the Sequential or Grid
branches. Any terminals that are either deleted, missing or associated within the pattern are then
covered via the TerminalDetailExceptions.
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First Terminal Location

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/FirstTerminalLocation

diagram

—
FirstTerminallocationType

F TerminalPatterniD
ype

PatternGrouplD

ype xs:string

TerminalGrouplD

ype xs:string

TerminalCenter

ype| TerminalCenterType

" RowTerminalindex
type [JEP30-D10:MinIntegerOfOneType

" ColumnTerminallndex
type ‘JEP3D-D1D:MmlntegErOfOneType
minlncl/maxIncl 1 [

[“PolarTerminallnd
type [JEP30-D10:MinIntegerOfOneType
minlncl/maxInel 1 [

J LocationRelative-to-PackageCenter
|type[LocationRelative-to-PackageCenterType

minlncl/maxIncl 1 [ |

type | FirstTerminalLocationType, TerminalCenterType, JEP30-D10:MinintegerOfOneType,

LocationRelative-to-PackageCenterType, LocationRelative-to-PackageCenterCodeType,

LocationRelative-to-PackageCenterDescriptionType.

The enumerated values for the LocationRelative-to-PackageCenter (Code and Description) are

defined in Table 26.
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5.13.3.2.1 First Terminal Location (cont’d)

Table 26 - Location Relative to Package Center

Code Description
SW Southwest
SE Southeast
NE Northeast
NW Northwest
BL Back-Left
BC Back-Center
BR Back-Right
FL Front-Left
FC Front-Center
FR Front-Right
LB Left-Bottom
LC Left-Center
LT Left-Top
RB Right-Bottom
RC Right-Center
RT Right-Top

L Left

B Back
R Right
F Front

Reference the “Single Position” single terminal illustrations in JESD30, Annex A for graphical
representations of some of the above descriptions.
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5.13.3.2.2 Sequential

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/Sequential

dlagram '?equEntiaITerminaINumberOrderingType |

J Sequential 1 .=
|t- r:e|Saquantia\TerminaINumberOrdermgType B

J NumericalSequence [J_-F :

|type]MumericalSequenceType

J AlphabeticalSequence 4 l;
\t- 'pe|AIphabeti(aISequenceT)rpe

type | SequentialTerminalNumberOrderingType, TerminalNumberOrderingCodeType,

TerminalNumberOrderingDescriptionType, NumericalSequenceType, AlphabeticalSequenceType.

The enumerated values for the Sequential (Code and Description) are defined in Table 27.

Table 27 - Terminal Number Sequential Pattern

Code Description
CwW Clockwise
CCw Counter-Clockwise
L2R Left-to-Right
B2F Back-to-Front
R2L Right-to-Left
F2B Front-to-Back
S-H Snake Horizontal
S-V Snake Vertical
ZZ-H Zig-Zag Horizontal
ZZ-NV Zig-Zag Vertical
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5.13.3.2.2 Sequential (cont’d)

Typically, the default sequence is a running number starting with the digit 1 and incrementing by
1. If this is the case, then the NumericalSequence or the AlphabeticalSequence do not have to
be populated. However, in some cases, the Numerical or alphabetical sequence can override the
default, in which case the sequence of terminal numbers is applied in the same order as the
sequence pattern defined by the Code or Description as outlined in Table 27.

Table 28 - Terminal Number Patterns

Pattern Tg gg g s % é é ; é 2 é ; é 2 Last Point
g8 | g8 | ©8 | B | g2 | & | g2

| D | o [ | s s | [ sy | sren
2 | | con | o | | o [ [t | s scom
3 I\ 7zv BL L BL+1 | TL+1 | BL+2 TR

4 'V 7zv BR TR BR1 | TR1 | BR-2 L

5 Jx zzv | TR BR | TR1 | BR1 | TR2 BL

6 M/ 7zv TL BL TL+1 | BL+L | TL+2 BR

7 Z ZZ-H TL TR TAL | TR | TaL BR

8 3 ZZ-H BL BR | B+iL | B+1R | B+2L TR

9 Z ZZ-H BR BL | B+1R | B+iL | B+2R L

10 Z ZZ-H TR TL TAR | TIL | TR BL

11 H_\L S-v TL BL | BL+L | TL+1 | TL#2 'F(CBOF'szR‘)’dd’
12 I_I_T SV BL L TL+1 | BL+1 | BL#2 'F(C%OR"#B:R‘)’dd’
13 \L_I_I SV TR BR BR1 | TR1 | TR-2 'F(Cé’l'_#Tzl_)Odd’
14 ’H_I CRY, BR TR TR-1 | BR1 | BR2 'F(CTOITBT_)Odd’




JEDEC Publication No. 30-P100E

Page 143
5.13.3.2.2 Sequential (cont’d)
s =
Pattern E E g g % % é é g é 2 é E é g Last Point

S5E | g9 | "8 | &2 | E& | B2 | &
15 E S-H TL TR TAR | TAL | TaL 'F(%OF'{#;L‘)’dd’
16 g S-H BL BR | B+1R | B+iL | B+2L 'F(CTOF';’#T:L;’dd’
17 E S-H TR TL RIL | T-1R | T2R 'F(CBOL',#BT?;’dd’
18 E S-H BR BL B+lL | B+IR | B+2R 'F(CTOL"#TE;’dd’
19 —_— L2R L L+1 L+2 L+3 L+4 R
20 < | R2 R R-1 R-2 R-3 R-4 L
21 i B2F B B+1 B+2 B+3 B+4 T
22 J F2B T T-1 T-2 T-3 T-4 B
23 @ | Assign | oo | NiA N/A N/A N/A N/A

By combining the start position of the terminal number via the LocationRelative-to-PackageCenter
with the Sequential Pattern, we can achieve the patterns outlined in Table 28 — Terminal Number
Patterns for terminal numbering.

For positions of BL, TL, BR, TR, the following is also valid for terminals positioned outside of the
package body, namely.
1. The position of BL (Bottom Left) corresponds to

(a) For terminals with a position of Left, Right or Left-to-Right of the package body,
then Left-bottom (LB),

(b) For terminals with a position of Back, Front or Back-to-Front of the package body,
then Back-left (BL),

(c) For terminals with a position of Diagonal of the package body, then Southwest
(SW),

2. The position of TL (Top Left) corresponds to

(a) For terminals with a position of Left, Right or Left-to-Right of the package body,
then Left-top (LT),

(b) For terminals with a position of Back, Front or Back-to-Front of the package body,
then Front-left (FL),
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5.13.3.2.2 Sequential (cont’d)

(c) For terminals with a position of Diagonal of the package body, then Northwest
(NW),

3. The position of BR (Bottom Right) corresponds to

(a) For terminals with a position of Left, Right or Left-to-Right of the package body,
then Right-bottom (RB),

(b) For terminals with a position of Back, Front or Back-to-Front of the package body,
then Back-right (BR),

(c) For terminals with a position of Diagonal of the package body, then Southeast
(SE),

4. The position of TR (Top Right) corresponds to

(a) For terminals with a position of Left, Right or Left-to-Right of the package body,
then Right-top (RT),

(b) For terminals with a position of Back, Front or Back-to-Front of the package body,
then Front-right (FR),

(c) Forterminals with a position of Diagonal of the package body, then Northeast (NE).

5

- - o
[ud
I

Figure 11 — Terminal Numbering Pattern Samples
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5.13.3.2.3 Grid

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/Grid

diagra
m

NumericalSequence _|,---~E|J_E)E|_
| type [ NumericalSequenceType | |*ac-e g

Row
1ype | RowTerminalNumberQrdenng Type

‘Grid
type |GridTerminalNumberCrdenngTy|

MNumericalSequence
E NumericalSeguenceType

AlphabeticalSequence
tvpe| AlphabeticalSequenceType

Column

type| ColumnTerminziNumberOrdenngType Back-to-Front
| vpe[JEP30-DIO-Empty Type

Front-to-Back

type | GridTerminalNumberOrderingType, RowTerminalNumberOrderingType, NumericalSequenceType,

AlphabeticalSequenceType, JEP30-D10:EmptyType, ColumnTerminalNumberOrderingType.

This section identifies the terminal numbering of each terminal in a grid array by providing both a
Row and Column identification of the terminal location on the Grid. Each Row and Column can
have either a NumericalSequence or an AlphabeticalSequence. The NumericalSequence is a
running number beginning with the digit 1 and incrementing by 1, however that sequence can be
over-ridden by the provision of a sequence of numbers defined in the Numerical element.

Similarly, the AlphabeticalSequence is a running number sequence of the letters of the English
alphabet, however in the majority of cases, the characters |, O, Q, S, X, and Z are sometimes not
used because it is hard to distinguish these either legibly or from their numerical equivalency from
the legend. As such the Character element under the AlphabeticalSequence is an unbounded
element that contains the used set of characters in an ordered sequence.

The Prefix is an optional integer that can be placed before the character to define the terminal
numbering of a multi grid package, as shown in Figure 12 — A Multi grid Package.
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5.13.3.2.3 Grid (cont’d)

PACKAGE MOUNTED ON
BACK SIDE OF PC BOARD

QREEOEEEEEEEEEEE
EREEEEEEEEEEEEE

PREEFEEREREEEREE
PEEEREAEEEREEREE

9]
- @OEBee
N E@eEeea
EReleleloelo)
cleleolotelo)]

elelelolololo]

—_———— e ——— — —

wo

QEREEEEEEEEEEEREEEEEE |
EEEEEEEEEEREEEEEEREEE |
@®
®
206000
©06000
@
®
QEEEEEEEEEEEEEEEREEE
EEEEEEEEEEEEEEEEEEE

>
=
(9] -
o]
3 M
z
m w
A
L

Figure 12 — A Multi grid Package

In Figure 13, the columns have a NumericalSequence from B D F H K M P T VY
Front-to-Back. The rows have an AlphabeticalSequence A O R R N VA . N
going from Left-to-Right, with a specific set of alphabetical Nl Cecsceocssoscecsess
set of Characters. The xml structure below represents the Bt ectoecesscseansess
detail terminal numbering in this example. A S e S
Figure 13 — Grid Array with Terminal Numbering :.m‘ E E E E E E E ; E E E E E E E E E E EE

= © S I A S

<TerminalDetail-Array> s sl e e

20,

<TerminalNumberPattern>
<FirstTerminalLocation>
<TerminalGroupID> Terminal Group ID 1 </TerminalGrouplD>
<LocationRelative-to-PackageCenter>
<Code>SW-</Code>
</LocationRelative-to-PackageCenter>
</FirstTerminalLocation>
<Grid>
<Row>
<AlphabeticalSequence>
<Character>A</Character>
<Character>B</Character>
<Character>C</Character>
<Character>D</Character>
<Character>E</Character>
<Character>F</Character>
<Character>G</Character>
<Character>H</Character>
<Character>J</Character>
<Character>K</Character>
<Character>L</Character>
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5.13.3.2.3 Grid (cont’d)

<Character>M</Character>
<Character>N</Character>
<Character>P</Character>
<Character>R</Character>
<Character>T</Character>
<Character>U</Character>
<Character>V</Character>
<Character>W</Character>
<Character>Y</Character>
</AlphabeticalSequence>
<Left-to-Right/>
</Row>
<Column>
<NumericalSequence></NumericalSequence>
<Front-to-Back/>
</Column>
</Grid>
</TerminalNumberPattern>
</TerminalDetail-Array>

Table 29 — Grid Terminal Numbering Pattern

NW Front-to-Back Left-to-Right
o
- 1 3
NW Left-to-Right Front-to-Back
o
C A
1
NE Front-to-Back Right-to-Left
m
3 1
<« .
o NE Right-to-Left Front-to-Back
wl
SwW Back-to-Front Left-to-Right
Pl
A C
n .
SwW Left-to-Right Back-to-Front
.,
1 3
w
SE Back-to-Front Right-to-Left
—I—'
C A
Jn .
> SE Right-to-Left Back-to-Front
3 1
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Table 29 - Grid Terminal Number Patterns (cont’d).

NW Front-to-Back Left-to-Right
W
1 3
l’1‘| NW Left-to-Right Front-to-Back
1C
1C 1A
—
. NE Front-to-Back Right-to-Left
[7%]
3 1
NE Right-to-Left Front-to-Back
1cC
w
~ | SW Back-to-Front Left-to-Right
A 1C
1C
1A | SW Left-to-Right Back-to-Front
1 3
w
- SE Back-to-Front Right-to-Left
1C 1A
iC
| 1A SE Right-to-Left Back-to-Front
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5.13.3.2.4 Terminal Detail Exceptions
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/TerminalDetailExceptions
dlagram ’ErminalDetaiIExceptionsType |
| TerminalCenter jm |
| t '|Je|TerminaICenterType |
| Terminallndex Jam |
| t '|:|-':|TerminallndexType |
| TerminalNumber | |
| t '|J-':|TerminaINumberType |
e e e e e e e e
I |TerminaIStatusType _i |
| _ | Missing | |
| | type | JEP30-D10:EmptyType | |
E Terminall.}eftailExc.eptions. LLE)E" | Deleted |
ype|TerminalDetailExceptionsType 1 | [ pelEP30D10EmDYT | |
"""""""""""""""" o, Tg' | H Terminalstatus =aigren = pe D10:EmptyType |
E t'|Je|Terrn|naIStatusType | | [ Excludea | |
| : | type JEP30-D10:EmptyType | |
| i | | | Assocdated H | |
| i | t'|Je|AssociatedTerminaIStatusType J |
| ! | lgnoreForLandPattern | |
| D] JEP30-DI0EmetyType | |
type | TerminalDetailExceptionsType, TerminalCenterType, TerminallndexType, TerminalNumberType,
TerminalStatusType, JEP30-D10:EmptyType, AssociatedTerminalStatusType.
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5.13.3.2.4.1 Terminal Index

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/TerminalDetailExceptions/Terminallndex

diagram

= TerminalLocationlD

FRowTerminallndex
type |JEP3[J—D‘ID:MinlntegerOfOneType
minlncl/ maxln-:l|‘|

EFromRowTerminall ndex
type |JEP30-D1D:MinlntegerOfOneT}rpe

| Terminalindex o - minln-:l-me:cln-:||1 |
type TerminalindexType

EToRowTerm inallndex
|JEP30-D1 2:MinintegerOfOneType

type
@ minlncl/maxIncl[1 [

F ColumnTerminalindex
type |JEP3D—D'ID:MinlntegerOfOneType
minlncl/ maxln-:l|‘|

FFromColumnTerminalindex
type [JEP20-D10:MinlntegerOfOneType
minln-:l-ma:cln-:||1 |

FToColumnTerminallndex
type |JEP30-D1D:MinlntegerOfOneType
minln-:l-mascln-:l|1 |

EP(]-I.tirTermin.aIIru:iex
type |JEP30-D1D:MinlntegerOfOneT)rpe
minln-:l-me:cln-:||1 |

F FromPolarTerminallndex

type |JEP3D—D‘ID:MinlntegerOfOneType
minlncl/maxIncl[1

FToPolarTerminalindex
type |JEP3D—D'ID:MinlntegerOfOneType
minlncl/ maxln-:l|‘|

type | TerminallndexType, JEP30-D10:MinIntegerOfOneType.
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5.13.3.2.4.2 Terminal Number

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/TerminalDetailExceptions/TerminalNumberType

diagram ———

T
Number

type|xsistring
T.®

—
Row

|
|
|
| t',-'pe|xs:string
|
|
|

| t'.-'przlxs:string

|

|

|

|

|

|

|

|

|

_| TerminalNumber L . |
t'.-'pr:|TerminaINumberType 1m0 = Column |
|

|

|

|

|

|

|

|

|

t'.-'przlxs:string

s
FromColumn

type|xsistring

—
ToColumn
type|xsistring

T
FromMNumber

t',-'pe|xs:string
=
1 ToNumber
-

t',-'pr:|xs:strir1g

type | TerminalNumberType

If a pattern of terminals are missing from the device, then these missing patterns can be captured
under the TerminalDetailExceptions section as shown below for the Peripheral Grid Array shown
in Figure 12.
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Figure 14 — Periphery Grid Array with Inner Array Matrix
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5.13.3.2.4.2 Terminal Number (cont’d)

<TerminalDetailExceptions>
<TerminalNumber>
<FromRow>5</FromRow>
<ToRow>16</ToRow>
<FromColumn>E</FromColumn>
<ToColumn>H</ToColumn>
</TerminalNumber>
<TerminalStatus>
<Missing></Missing>
</TerminalStatus>
</TerminalDetailExceptions>
<TerminalDetailExceptions>
<TerminalNumber>
<FromRow>5</FromRow>
<ToRow>16</ToRow>
<FromColumn>N</FromColumn>
<ToColumn>T</ToColumn>
</TerminalNumber>
<TerminalStatus>
<Missing></Missing>
</TerminalStatus>
</TerminalDetailExceptions>
<TerminalDetailExceptions>
<TerminalNumber>
<FromRow>5</FromRow>
<ToRow>8</ToRow
<FromColumn>J</FromColumn>
<ToColumn>M</ToColumn>
</TerminalNumber>
<TerminalStatus>
<Missing></Missing>
</TerminalStatus>
</TerminalDetailExceptions>
<TerminalDetailExceptions>
<TerminalNumber>
<FromRow>13</FromRow>
<ToRow>16</ToRow>
<FromColumn>J</FromColumn>
<ToColumn>M</ToColumn>
</TerminalNumber>
<TerminalStatus>
<Missing></Missing>
</TerminalStatus>
</TerminalDetailExceptions>
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5.13.4 Via Array

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array

diagram - -
9 ma-ArrayType 1

. TerminalGrouplD :

Ditype|xssting :
=H:

Vialocation

StandardArray

=
________ type|ViaStandardArray Type
CircularArray |
! Via-Array type ViaCircuIarArra)rT}rpeh
ifype|Vis-ArrayType § RandomArray
H
type|ViaRandomArray Type

:
L R
constraints

type | Via-ArrayType, ViaLocationType, ViaStandardArrayType, ViaCircularArrayType, ViaRandomArrayType,

ViaDetailType.

Grounding Via are sometimes required to support the operational functionality of the Part in a
product design. This Via-Array section enables this detail to be captured. The location and pattern
of these Vias can be captured via any combination of a StandardArray, CircularArray or
RandomArray as shown in the diagram..

The dimensions and technology of the vias are not defined since this is determined by the Product
on to which the Part is assembled.
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5.13.4.1 Standard Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array/ViaLocation/StandardArray
diagram [etndmtimytps T T |
| - |
| t-,-'|:u-':|xs:ir1teger |
| Em-: |
| t-,-'|:u-':|xs:ir1teger |
| @a@m@—ql
| dx %'_'rE)E"ENoanaI | |
| t-,-'|:|-':|JEP31}-D11]:‘JaIueType t-,-'|:u-':|xs:decima| | |
StandardArray e |
t-}.—p-‘:|ViaStandardArra}rT].rpe - IEP3D-D1U:VE|UET5’|‘JE _i |
| dy %@Eﬂoanal | |
| t-,-'|:u-':|JEP3'I}-D11}:UaIueType t-,-'|:u-':|xs:decima| |
| B —— I
| FP;DEPN_M}(F?; _| |
| | ||
| | | LowerLeftVialocation fype |xs:decimal | |
| typ = JEP30-D10:PointXiType = | |
| | type|xs:decimal | |
| |. ______ 1 |
type | ViaStandardArrayType, JEP30-D10:ValueType, JEP30-D10:PointXYType.
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5.13.4.2 Circular Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array/ViaLocation/CircularArray
diagram |—————————————————|
| ViaCircularArrayType
e
| _ [ pitchRadius |
| t-,-'|3&|xs:decimal |
| FP3EI-D1EI:PDintJ('nype | I
| | | |
| | [ Center 1 type|xs:decimal |
| type|JEP30-D10:PointXiType = | |
| | type|xs:decimal | |
| CircularArray @ |- —e—— e e = — = |
voe | ViaCi S
t,|J.|\-’|aC|rcuIarﬁrrayType | | [Fstartangle |
| t--'|3&|xs:integer |
S —
| AngleToFill |
| type|ustinteger |
R
| AngleBetweenVias |
| type|xsiinteger |
E—
| | | NumberOfVias |
t-,-'|:|e|xs:integer |
type | ViaCircularArrayType, JEP30-D10:PointXYType.
5.13.4.3 Random Array
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array/ViaLocation/RandomArray
diag,am ( - T T T T T~ = = — — —
9 FaRandomArrayType |
| FP3D-D1D:PUintKYTypE ||
| " x | |
RandomArray Hl_]@ ViaLocation Al [type[xs:decimal | |
type|ViaRandomArrayType | type[JEP30-D10:PointX¥Type =y | |
| 1.m | [type[xs:decimal | |
| _
L _____ ___ Tz |
type | ViaRandomArrayType, JEP30-D10:PointXYType.
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5.13.4.4 Via Detail
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/Via-Array/ViaDetail

diagram

y

|typexsidecimal

xs:decimal

|type[usidecimal

Center

]
type[JEPIN-D10:PointX¥ Type |

= Angle

xs:inteer

vtype|ViaDetail Type

F RowTerminallndex

type

JEP30-D10:MinintegerOfOneType

minlncl/maxlncl

1

IEICﬂ-lu mnTerminallndex

type

JEP30-D10:MinlntegerOfOneType

minlnecl/maxIncl

1

rEP-::ll.arTermirsallrl-de'x

type JEP30-D10:MinintegerQfOneType

minlncl/maxIncl|1

| PlatedShut

" it/pc JEP30-D10Empty Type :

Deleted

| type[JEP3D-D10:Empty Type

type

ViaDetailType, ViaCenterType, JEP30-D10:PointXYType, JEP30-D10:MinIntegerOfOneType,

ViaStatusType, JEP30-D10:EmptyType.
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5.14 Fiducial Marking
path | PartModel/PackageSection/Package-Array/Package/FiducialMarking
diggram | = _-———— - — — — — — — — — — — — — =

FiducialShape-Array E_F' ShapeOrder ] |
type|FiducialShape-ArrayType T | = [JEP30-D10:ShapeQrderType | |
iyt Lypejxssting | |
.+ FiducialMarking =8 :l ---------------- |
itype[FiducialMarkingType T | o . O
|
! | Graphicalformat-Array E |
itype/JEP30-D10:GraphicalFormat-Array Type |
o _ _ _ _ _ _ _ _________

type | FiducialMarkingType, FiducialShape-ArrayType, FiducialShapeType, JEP30-D10:ShapeOrderType,

JEP30-D10:GraphicalFormat-Array Type

A fiducial marker or fiducial is an object placed in the field of view of an imaging system that
appears in the image produced, for use as a point of reference or a measure. It may be either
something placed into or on the imaging subject, or a mark or set of marks in the reticle of an
optical instrument.

5.14.1 Fiducial Shape

path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-Array/FiducialShape

diggram | = —_ —————— — — — — — — — —

Vertex-Array

|
type|FiducialVertex-Array Type

PrimitiveFiducialShape s
type|PrimitiveFiducialShapeType |

! FiducialShape

= 1type | xsistrin
rtype] _Fi_d_'esi_aléhﬁp_e_Type_? _'_'_'_'_'_'_g_'_'_'_'_'_'_'_ _______________
D"‘; GraphicalFormat |

type | FiducialShapeType, FiducialVertex-ArrayType, PrimitiveFiducialShapeType,

JEP30-D10:GraphicalFormat-Array Type
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5.14.1 Fiducial Shape (cont’'d)

The Shape can be created from a choice of Vertices, or primitive shapes.

GraphicalFormatID serves as a reference ID for the GraphicalFormat, that is defined under the
GraphicalFormat-Array/GraphicalFormats where a set of graphical formats can be defined that
can be standardized across multiple Shape entries. The addition of the GraphicalFormat under
Shape enables unique modification of a references Graphical Format for applying to this specific
shape instance.

The ShapeOrderSequence can be used to define the order of shapes for a complex fiducial that

may consist of various shapes. It works in tandem with the ShapeOrder that is defined under
FiducialMarking/FiducialShape-Array.

51411 Vertex - Array

path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/Vertex-Array

diagram - — — — ]

Vertex Al
type | FiducialVertexType

E__E FeatureControl-1Ds

| Vertex-Array | {typ<[JEP3D-D10:FeatureControl-IDsType 17 |
t|:E|FiduciaIVertex—Arra)rT}rpe e = |

type | FiducialVertex-ArrayType, FiducialVertexType, JEP30-D10:FeatureControl-IDsType,

FiducialEdgeVertexControlType
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5141.1.1 Edge
path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/Vertex-Array/Edge
diagram { = —————— —— —— — — — — — — — — — — — — — —

| Lines
| type[JEP30-D10:Empty Type

h |:E|FiducialLineVertexControIT}rpe type |JEP3D—D1D'EmptyT)rpe

type|JEP30-D10:Empty Type

|

|

|

; |

_| Line o = | [ Strip I
|

|

|

|

|
|
| | | Loop
|
|

| | Triangle
| type[JEP30-D10:EmptyType

type | FiducialEdgeVertexControlType, FiducialLineVertexControlType, JEP30-D10:EmptyType

The default is assumed to be Line/Strip if the Edge element is omitted. The Edge structure
governs how each of the vertices in the unbounded Vertex element is to be processed.

Line/Lines represent pairs of vertices interpreted as individual line segments. Vertices 1 and 2
make one line segment whereas vertices 3 and 4 makes the 2" line segment. Vertices 2 and 3
are not connected with a line segment.

Line/Strip represent a series of connected line segments. Vertices 1 and 2 make one line segment
whereas vertices 2 and 3 makes the 2™ line segment, and vertices 3 and 4 makes the 3 line
segment.

Lines/Loop is the same as strip, with a segment added between last and first vertices. From the
previous example, vertices 4 and 1 makes the final line segment, creation a closed loop.

Triangle represent each triple set of vertices to be interpreted as an individual triangle. Vertices
1, 2, and 3 make one triangle whereas vertices 4, 5, and 6 makes the 2" triangle.
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5.14.1.2 Primitive Fiducial Shape
path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/PrimitiveFiducialShape
diagram Cinriiiee 1|
| J Rectangle H‘FI |
| |t-.'pe|ReferenceRectangIeType |
| Fe;er;(;s;iﬂ;e _______ | |
| | |
| | |
| | |
| | | Crosshair |
| = type|ReferenceCrosshairType |
| |
| |
| |
| PrimitiveFiducialShape H_F_%_E)} |
type| PrimitiveFiducialShapeType || RegularPolygon M |
type|ReferenceRegularPolygonType
| ' |
| || circle k |
| type|ReferenceCircleType |
| | | FiducialCenter IZ%] |
| type[JEP30-D10:PointXVType ] |
- = |
type | PrimitiveFiducialShapeType, ReferenceRectangleType, ReferenceCrosshairType,
JEP30-D10:DimensionalValueSetType, ReferenceRegularPolygonType, ReferenceCircleType,
JEP30-D10:PointXYType
5.14.2 Graphical Format - Array
path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/GraphicalFormat-Array
diagram | T T T T — — — —

: ‘GraphicalFormat e?

J ‘GraphicalFormat-Array
|type] FiducialGraphicalFormat-ArrayType

constraints

type

JEP30-D10:GraphicalFormat-Array Type, GraphicalFormatsType, GraphicalFormatType.
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5.14.2.1 Graphical Format

path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/GraphicalFormat

diagram - - - — —— — — — — /1

| = StrokeWidth 1|
| “itype StrokeWidthType! |
| sminincl/maxinel(1 1 |
| ~ StrokeOpacity :

| “itype StrokeOpacity Type |

| sminincl/maxincli0 [0

|

| GraphicalFormat L i ;
t-.'r:E|GraphicaIFu:urmatT}rpe v

type | GraphicalFormatType, StrokeWidthType, StrokeOpacityType, StrokeLineCapType, StrokeDash-ArrayType,

ColorType, FillOpacityType
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5.14.2.1.1 Color Type

path | PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/GraphicalFormat/StrokeColor

PartModel/PackageSection/Package-Array/Package/FiducialMarking/FiducialShape-
Array/FiducialShape/GraphicalFormat/FillColor

diagram s
ColorType

E
Name

type| ColorMameType

EHE‘K
[ pattern |#[A-Fa-f0-9]{6}
type  |ColorHexType

type Color-RType
minlncl/maxlncl |0 [255

Fe

_@j type Color-GType

minincl/maxIncl|0 [255

E
B

type Color-BType
minlncl/maxIncl|0 [255

|
|
|
|
|
|
ER |
|
|
|
|
|
|
|

type | DefaultColorType, DefaultColorNameType, DefaultColorHexType, DefaultColor-RType,

DefaultColor-GType, DefaultColor-BType

ColorNameType as defined in the StrokeColor/Name element list the names of the Scalable
Vector Graphics (SVG) Colors as defined by the Scalable Vector Graphics (SVG) Specification.

ColorHexType as defined in the StrokeColor/Hex element uses a regular expression pattern to
recognize the six-digit hexadecimal representation of the Scalable Vector Graphics (SVG) Colors.

Color-RType, Color-GType, Color-BType allows the construction of all the colors from the
combination of the red, green, and blue colors in the RGB Color Space. The red, green, and blue
use 8 bits each, which have integer values from 0 to 255.
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5.15 Geometric Dimensioning and Tolerancing

path | PartModel/PackageSection/Package-Array/Package/GDAndT,

PartModel/PackageSection/Package-Array/Package/GDand TDatum-to-ElementMap

diagram r--—————"—-—-"——-—"— "~/ |
| JEP20-D10:GDAndTType

|

|

| GDAndT 1 L
t|:E|.IEPBD—D'ID:GDAnd'IType | v

| L_Ir FeatureControlPlacement-Array

|| GDandTDatum-to-ElementMap-Array L | :-(-ii]a-r-ld:l'-l]a-t-u;n-t;-E-Il;rll-l;l:i;:l-hl-a-ﬁ ------- [-_E‘ |
t |:E|GDandTDatum-tn-ElementMap-Arra}rType it |_:EJGDandTDatum-to-EIementMap'[}rpe N |
e S

type | JEP30-D10:GDANndTType, Datum-ArrayType, FeatureControl-ArrayType,

FeatureControlPlacement-ArrayType

When applying GD&T, the first consideration is to establish a datum reference frame based on
the function of the part in the assembly with its mating parts. After the datum reference plane is
established, the form of the primary datum features is controlled, followed by the orientation and
/ or location of the secondary and tertiary datum features. After the datum features are related
relative to each other, the remaining features are controlled for orientation and location relative to
the datum reference framework.

As a result of increased decentralization of desigh and manufacturing, it is even more important
that the design more precisely states the functional requirements. To accomplish this, it is
becoming increasingly more important that the use of geometric and dimensioning replace the
former limit dimensioning for form, orientation, location, and profile of part features. This section
follows the ASME Y14.5-2009 Dimensioning and Tolerancing which establishes uniform practices
for stating and interpreting dimensioning, Tolerancing and related requirements for use on
engineering drawings and in related documents.

Refer to this ASME Y14.5-2009 Dimensioning and Tolerancing standard for a detailed explanation
of the terminology used in association with this section.
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5.15.1 Datum Array

path | PartModel/PackageSection/Package-Array/Package/GDAndT/Datum-Array
diagram Dat; Fﬁﬂ_ﬂje ______________ -1
| S |
| | DatumType -l |
| | i | |
| | t-,-'|3e|xs:string | |
| | | ¥ Blementref | |
| | t--'|3&|xs:string | |
| | _ | Planar | |
| | type | EmptyType | |
|
| | width
I : type|EmptyType | I
- |
| | | | Spherical |
[ostamany potam | woclemptyipe] |
iype lD_at@m_ﬁ_rza_vapeD@* J'@ indri | |
| —— | —@E Cylindrical |
| 1.m | type | EmptyType | |
| | | | Conical | |
| type|EmptyType | |
| | | | LinearExcludedShape | |
| I t--'|J-':|EmptyT3,rpe | |
| | Complex |
I | type | EmptyType | I
| | _EPIacemenlll} | |
| | typexsstring | |
L - _ _ _ _ —
- ______ ___ ____ ____ _____ _____ _____ _____ p—
type | Datum-ArrayType, DatumType, EmptyType.
A datum feature is selected based A 5 — 4 | Sme=: 2
on its functional relationship to the g o 0]
tolerance  feature and the ! ! —H
requirements of the design. - H H H HH H H H 72
E1/2
A_\r_# '—'—/"— / ''''' —I ]
£
Figure 15 — Example showing I=EEEE ;
Datum and Feature Control Frames Ilj I;l Ij I: 1
) I\L}%X ;\Rta‘;“l e 1
5.15.1  Datum Array (cont'd) cor g -
The diagram below from the DFeature Control Frame DDatum

ASME Y14.5-2009 Dimensioning
and Tolerancing standard for a detailed explanation of the terminology used in association with
this section.
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5.15.1 Datum Array (cont’d)
FEATURE DATUM DATUM AND DATUM CONSTRANING
TYPE ON THE DRAWING FEATURE FEATURE SIMULATOR | peonins O PReeboM

PLANAR
(a)
-

o calln
(b) D

SPHERICAL *
(c)

POINT

B [ QB0

CYLINDRICAL
(d) 1 # P
()
= © A
COT;?AL S]] '/J/
[E ~
g
s <L
SHAPE , 7/@”\
G} V.
L
~
.
COMFLEX j ‘ H
(@) | , )
|-

' POINT, 423 [43
& CENTER PLANE 4.11.4]4.2

Source: ASME Y14-5 2009

Figure 16 — Constrained Degrees of Freedom for Primary Datum Features
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5.15.2 Feature Control Array
path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-Array
diagtam | O ———— — — — — — — — — — — — — —— — — —
9 FatureControl-ArrayType |
| Faﬁeca_mﬁis?ype_ _____ | |
| | iD | |
| | xs:strin | |
| | = PlacementiD | |
| | xs:strin | |
| | | | FeatureControlType | : I
e T type|FeatureContralType
1 FeatureControl-Array - FeatureControl -
Lt‘Pf—Jf_e_are'[e_f_ieUrr_ql:étr_aﬂrp_e_?@t'pe|FeatureControlListType;'_rﬂ[] -I{EE'_ Ezmmm |
I 1.m | ltype[xs:decimal | |
| | CModmer T 3l
| | itype[FeatureControlModifierType 7 | |
| | | | DatumRef-Array R | |
| t'|Je|DatumRef-ArrayType | |
| |_ __________ 1 |
S U —
type | FeatureControl-ArrayType, FeatureControlListType, FeatureControlType, FeatureControlModifierType,
DatumRef-ArrayType.
5.15.2.1 Feature Control Type
path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType
diagram e e e e e e e e e ]
matureCDntralType |
| Form = |
| type|FeatureControlFormType | |
| | | Orientation ] |
| type | FeatureControlCrientationType ] |
| FeatureControlType E—_rll@ Profile = |
t,'|:|-':|FeaturECnntrnIT].rpE | - t,'|:|-':|FeaturECnntrnIF‘r::ufiIET}.rpE ] |
| Location & |
| type | FeatureControllocationType ] |
| Runout M |
| type | FeatureControlRunoutType ] |
= - -
type | FeatureControlTypeType, FeatureControlFormType, FeatureControlOrientationType,

FeatureControlProfileType, FeatureControlLocationType, FeatureControlRunoutType.
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path

PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType/Form

diagram

| FeatureControlFormType

|
|
|
|
|
t,:::r;eature ControlFormType

| StraightnessSurface

type| EmptyType

| | StraightnessDerivedMedianLine

type|EmptyType

| | FlatnessSurface

type| EmptyType

| | FlatnessDerivedMedianPlane

type|EmptyType

| | Circularity

type| EmptyType

| | cylindrity

type|EmptyType

type

FeatureControlFormType, EmptyType.

Form tolerances control straightness, flatness, circularity, and cylindricity. See section on
“Tolerance of Form” in the ASME Y14-5 2009 for more details.

5.15.2.1.2 Orientation
path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType/Orientation
diagram - - T = 7
9 i;atureCDntrDIDrientatiDnType |
| | Parallelism |
| type[EmptyType |
| | | PerpendicularityFeature |
Orientation type [EmptyType |
t,'|:ue|FeatureControIOrlentatmnType | [ perpendicularityFeature0fSize |
| type|EmptyType |
L | Angularity |
| type[EmptyType |
type | FeatureControlOrientationType, EmptyType.

An orientation tolerance controls parallel, perpendicular, and all other angular relationships. See

section on “Tolerance of Orientation” in the ASME Y14-5 2009 for more details.
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5.15.2.1.3 Profile

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType/Profile

diagram - - - — — T —/

|
ProfileOfALine |
type | EmptyType |
|

|

| Profile
type | FeatureControlProfileType

ProfileOfASurface
| t.|:--':|Emptg.rT3.-'pE

type | FeatureControlProfileType, EmptyType.

A profile is an outline of a surface, a shape made up of one or more features, or a two-dimensional
element of one or more features. Profile tolerances are used to define a tolerance zone to control
form or combinations of size, form, orientation, and location of a feature(s) relative to a true profile.
See section on “Tolerance of Profile” in the ASME Y14-5 2009 for more details.

5.15.2.1.4 Location

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType/Location

diagram SRS I IS IEEE IS

Position
type | EmptyType

Location

t.|:--':|FeatureCnntrnlLocatinnType t.|:--':|Emptj.rT3.-'pe

Symmetry
type | EmptyType

|
|
Concentricity |
|
|
|

type | FeatureControlLocationType, EmptyType.

Included in the principles of tolerances of location. are position, concentricity, and symmetry used
to control the following relationships:
Center distance between features of size such as holes, slots, bosses, and tabs.

2. Location of features of size (such as in the previous bullet) as a group, from datum
features, such as plane and cylindrical surfaces.

3. Coaxiality of features of size, and

Concentricity or symmetry of features of size—center distances of correspondingly located
feature elements equally disposed about a datum axis or plane

See section on “Tolerance of Location” in the ASME Y14-5 2009 for more details.
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5.15.2.1.5 Runout

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/FeatureControlType/Runout

diagram  —— — — — — — |

Runout |
type | EmptyType |
|
|

| Runout
type | FeatureControlRunoutType

TotalRunout
type|EmptyType

type | FeatureControlRunoutType, EmptyType.

Runout is a tolerance used to control the functional relationship of one or more features to a datum
axis established from a datum feature specified at RMB. The types of features controlled by runout
tolerances include those surfaces constructed around a datum axis and those constructed at right
angles to a datum axis. See section on “Tolerance of Runout” in the ASME Y14-5 2009 for more
details.
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5.15.3 Modifier

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-
Array/FeatureControl/Modifier

diagram e — — — — — — — —
part 1 of FeatureControlModifierType
2
MaximumMaterialCondition
J— type|EmptyType
r=l —"'E}
""" LeastMaterialCondition

type|EmptyType

|
|
|
|
|
|
|
|
|
|
|
' TangentPlane ! |
|
|
|
|
|
|
|
|
|
|
|

+ Modifier B~ type[EmptyType
ityne[FeatureControlMadifierType T

P mm e | : Diameter
|
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5.15.3 Modifier (cont’'d)

diagram | - |

part 1 of _E Modifier é@
2| itype[FeatureControlModifierType ¢

| Diameter
t.|:--':|Empt_l.rT3.rpE

| | SphericalDiameter
type | EmptyType

Vo e — Radius
----- t.|:--':|Empt1.-'T3.rpe

| | SphericalRadius
t.|:--':|Emptj.-'T3.rpe

| | ControllerRadius
type | EmptyType

t.|:--':|Empt_l.rT3.rpE

i Between

LT AllAround
----- t.|:--':|Empt1.rT3.rpe

AllCwer
t.|:--':|Empt1.rT3.rpe

type | FeatureControlModifierType, EmptyType.

Modifiers establishes additional symbols for specifying geometric characteristics and other
dimensional requirements on engineering drawings. The application of Modifiers such as Most
Material Condition or Least Material Condition may be applied to geometric tolerance values on
features of size. See section on “Applicability of Modifiers on Geometric Tolerance Values and
Datum Feature References” in the ASME Y14-5 2009 for more details.
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5.15.3

Modifier (cont’'d)

TERM SYMBOL | SEE:
AT MAXIMUM MATERIAL CONDITION

e e b reee ooy | @ | 335
(When applled to a datum reference)

AT LEAST MATERIAL CONDITION

(inen appled o g Dlames ) | © | ass
(When applled to a datumn reference)

TRANSLATION > 3.3.26
PROJECTED TOLERANCE ZONE ® 3,36
FREE STATE ® 3.3.20
TANGENT PLANE @ 3.3.21
UNEQUALLY DISPOSED PROFILE @) 3.3.22
INDEPENDENCY 9 3.3.24
STATISTICAL TOLERANCE (sT) | 3310
CONTINUOUS FEATURE (CF) | 3323
DIAMETER %) 3.3.7
SPHERICAL DIAMETER S@ 3.37
RADIUS R 3.3.7
SPHERICAL RADIUS SR 3.3.7
CONTROLLED RAD|US CR 337
SQUARE O 3.3.16
REFERENCE () 33.8
ARC LENGTH ~ 3.3.9
DIMENSION ORIGIN c|9—» 3.3.17
BETWEEN <> | 3311
ALL AROUND O | 3319
ALL OVER B | 3325

Source: ASME Y14-5 2009

Figure 17 — Modifying Symbols
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path

PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControl-

Array/FeatureControl/DatumRef-Array

diagram

= DatumID

xs:strin

_ | Primary

type|EmptyType

=

Secondary

type| EmptyType

| | Tertiary

type | EmptyType

_ | LeastMaterialBoundary

DatumRef-Array E‘F@ DatumRef 2 |
type|DatumRef-ArrayType | type| DatumRefT - ,

1.2

type | EmptyType

| | MostMaterialBoundary

type | EmptyType

| | ActualMatingEnvelope

type | EmplyType

| | MinimumMaterialEnvelope

type | EmpltyType

| | TangentPlane

type|EmptyType

| | DatumTarget

type| EmptyType

| | MathematicallyDefinedContour

type | EmptyType

type

DatumRef-Array Type, DatumRefType.

A datum reference frame is three mutually perpendicular intersecting datum planes. See section
on “Datum Reference Frames” in the ASME Y14-5 2009 for more details.
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5.15.5 Feature Control Placement Array

path | PartModel/PackageSection/Package-Array/Package/GDAndT/FeatureControlPlacement-Array

iagram - - - - - - - T/
di g FeatureControlPlacement-ArrayType
——
FeatureControlPlacement Type B

[ty5s [ecstring | |

| FeatureControlPlacement-Array e |(+—H_\,_, [ Placement ,J],J@_
= |
=]

"t .':l:ea‘u'a::'n': Maczmant-ArrayType o — |: i | FeaturaControlPacamantTyp:

| 1

type | FeatureControlPlacement-ArrayType, FeatureControlPlacementType, EmptyType.

A feature control frame is related to a considered feature by one of the following methods

1. Locating the frame below or attached to a leader-directed note or dimension pertaining to
the feature.
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5.15.5 Feature Control Placement Array (cont’d)

Attaching a leader from the frame pointing to the feature.

Attaching a side, corner, or an end of the frame to an extension line from the feature,
provided it is a plane surface,

4. Attaching a side, corner, or an end of the frame to an extension of the dimension line
pertaining to a feature of size, and

5. Placing in a note, chart, or the general tolerance block.

See section on “Datum Reference Frames” in the ASME Y14-5 2009 for more details.
5.15.6 GD&T XML Example

Figure 14 — Sample for Representation in

an XML Structure represents an SOIC A [?A [ ]oa] CJA-B] 2x
device with a Feature Control Frame —

highlighted that is represented in the xml ——A N/2 @
example below.

'HARAAAAY

<FeatureControl-Array>
<FeatureControl>

<|D>Feature Control ID 1</ID> Ar7" - + c——{t—--1 [E]
<PlacementID>Place ID X</Placement|D> ///
<FeatureControlType> L

<Location> TIT
<Position/> I:I I:I I:I h
</Location> T2 3 T N/2 SBbb[ C
</FeatureControlType> U1 __,‘ ‘___N 2X N/2 TIPS
<Tolerance>0.25</Tolerance> E”" - [%mmm—l—l"w
<Modifier> ._4
<MaximumMaterialBoundary/> E -._A

</Modifier> ; _ ;
<DatumRef-Array> Figure 18 — Sample for Representation

<DatumRef> in an XML Structure

<DatumID>C</DatumID>
<Primary/>
</DatumRef>
<DatumRef>
<DatumID>A</DatumID>
<Secondary/>
</DatumRef>
<DatumRef>
<DatumID>B</DatumID>
<Secondary/>
</DatumRef>
<DatumRef>
<DatumlID>D</Datum|D>
<Tertiary/>
</DatumRef>
</DatumRef-Array>
</FeatureControl>
</FeatureControl-Array>

<FeatureControlPlacement-Array>
<Placement>
<ID> Place ID X</ID>
<DerivedMedianPlane/>
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5.15.6 GD&T XML Example (cont’'d)

<XZPlane/>
<Left/>
<Right/>
</Placement>
</FeatureControlPlacement-Array>
</ GDAndT>

<FeatureControl-ID>
<FeatureControllID>456</FeatureControlID>
<FeatureControlPlacementID>BBB</FeatureControlPlacementID>
</FeatureControl-ID>

5.15.7 GD and T Datum-to-Element Map

path | PartModel/PackageSection/Package-Array/Package/GDandTDatum-to-ElementMap-Array/GDandTDatum-
to-ElementMap

diagram [ - — - - T T T T '|

e
ElementRef

| type|xsistring

.+ GDandTDatum-to-ElementMap E'| Package
:t-.'[:EJGDandTDatum—tn—EIementMapT_ype n t-.'r:E|JEP30—D1D:EmptyT}rpe
___________________________________________________________________ V [

0.

e ———
TerminalGrouplD

t-.'pe|x5:5tring

e
TerminalDetailRef
type |x5:5tring

type | GDandTDatum-to-ElementMapType, JEP30-D10:EmptyType
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5.16 Recommended Footprint - Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-Array

diagram | o T - T T T T e e e N

| - FootprintName

type[xsistring

by

| | InterconnectTechnology-Array .

L

type | InterconnectTechnology-Array Type T

| | RecommendedPadOrHoleShape-Array |
type|RecommendedPadOrHole-ArrayType |

E RecommendedFootprint-Array é@_ RecommendedFootprint #_LE)E‘_

type[RecommendedFootprintType T
T

type | RecommendedFootprint-ArrayType, RecommendedFootprintType, JEP30-D10:EmptyType,
InterconnectTechnology-ArrayType, RecommendedPadOrHole-Array Type, ThermalRelief-ArrayType,
AssemblyOutlineLayerType, ConductiveArea-ArrayType, PlacementOutlineType, Keep-inLayer-ArrayType,
KeepoutRegion-ArrayType, SoldermaskLayer-ArrayType, PasteMaskLayer-ArrayType.

The FootprintName and FootprintExtendedName is described in JESD30, “Descriptive
Designation System for Electronic-device Packages and Footprints”.
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5.16.1 Interconnect Technology - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/InterconnectTechnology-Array
d agram FteEnE t'ah Eo ;Araﬂ;e ______________ ]
| [ecomectsamoaoipe | I
| L FiniteSoldering : |
[ InterconnectTechnology-Array L | InterconnectTechnology ! {ype[JEPS0-DIG:EmptyType | | |
|t--'|Je|InterconnectTechnoIogy-ArrayType | type|lnterconnedTechnologyT ! :"I;-liT_n_Tiéf;él_d_e_rfﬁé """" ! | |
E_I_tz‘LJ:=lJ_E_E3_Q-P_1_Q=_Emt)f_Typ_e_i |
type | InterconnectTechnology-ArrayType, InterconnectTechnologyType, JEP30-D10:EmptyType
5.16.2 Recommended Pad Or Hole Shape - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-Array
diagram { o T T T - T T T T T T T T T
| RecommendedPadOrHole-ArrayType |
| _ | RecommendedPadOrHoleShape |
| : ifype|RecommendedPadOrHoleType |
| RecommendedPadOrHoleShape-Array L i _____________________________ 6_;'_ |
t-.'pE|RecDmmendedPadOrHoIe—ArrayType __________________________________________
_ PadGroupToPadGroupRelationship E':] |
| itype|PadGroupToPadGroupRelationshipType 1 |
A ke b el 0 1 aP%
| 0. |
type | RecommendedPadOrHole-ArrayType, RecommendedPadOrHoleType,

PadGroupToPadGroupRelationshipType
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5.16.2.1 Recommended Pad or Hole Shape

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-Array/RecommendedPadOrHoleShape

diagram - T T T T T T T T T
Y ’_REcommendedFadOrHoIeType 1
FID
xs:strin

|

|

| f InterconnectTechnologylD
I [type]xsistring
|

|

|

SurfaceMount m
type|RecommendedSurfaceMountPadShapeType |

(|

CEm

ThroughHaole n

H
t |:E|RecDmmendedThrnuthnIeType

E RecommendedPadOrHoleShape EJE‘ Location
€ |

+
B __L_EJR_EC_D_rTIm_EDE_lE?P_E_CK_]I’_H?LET)‘E\’ b [pe |[RecommendedPadOrHoleLocationType

E 1.m

______________________________________________

_,__
Z
1}
=
=)
&
=]
E

=

L

|
|
| =
| [ R i i iy L L A
|
|
|
|

type | RecommendedPadorHoleShapeType, RecommendedSurfaceMountPadShapeType,
RecommendedThroughHoleType, RecommendedPadOrHoleLocationType,

RecommendedPadOrHolePatternGroupType, RecommendedLandPatternSpanType,

RecommendedLandPatternSpacingType.

Although not recommended for most terminal types, the component manufacturer may provide
their recommended land pattern or hole mounting requirement for the part. This is typically not
good business practice as the component manufacturer can not necessarily control or know in
advance all the possible use cases of the part, resulting in a one size fits all user environment.
This seldom leads to a high yield impacting footprint. The exception to this rule is for the following
terminal types since final hole sizes is critical to be properly matched to the dimensions of the pin
or pressfit terminal. Recommended Pad or Hole Shape sizes are applicable to the following
terminal types:

o Pressfit — All variations

e Column — Microspring solid core and air-core
e Pin — Press-in Solderable Terminal

e Pin — Swage Fastening Pin

e Pin — Press-in Non-Solderable

Although not recommended for most terminal types, the component manufacturer may provide
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5.16.2.1.1 Surface Mount

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount

diagram - =
,_Recu:-mmer'|dedSurfaceMountFadShapeType

_| Rectangle |
t-'r:E|Rectang|e‘u’alueTypeL

| | RoundedRectangle I:_

x|
t-'r:E|RDundedRectangIeVaIueT}rpe

| | HalfRoundedRectangle n

=
type|HalfRoundedRectangleValueType

t-'r:e|ModifiedRectangIe‘u’aIueT}rpe':

w
I.l.l
il

| | Circle 4
type|CircleValueType

| | D-Shape M
type| D-ShapeValueType |

RoundedRectangleD-Shape -
type|D-5hapeRoundedRectangleValueType |

|
|
|
|
|
|
|
| | | ModifiedRectangle
|
|
|
|
|
|
|

_| SurfaceMount L | | Double-D M
t-'r:E|RecommendedSurfaceMDuntPadShapeT}rpe H t-'r:E|DDuI:|Ie—D\faIueT)rpe'_

H || Contour

t-'pE|CDHtDLII’S|’1EIFIEVEI|LIET}'FIEI:

copo

|
|
|
| | | PadVoid-Array
|
|
|

type | RecommendedSurfaceMountPadShapeType, RectangleValueType, RoundedRectangleValueType,
HalfRoundedRectangleValueType, ModifiedRectangleValueType, CircleValueType, D-ShapeValueType,
D-ShapeRoundedRectangleValueType, Double-DValueType, ContourShapeValueType,

PadVoid-ArrayType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
Recommended land pattern only require the nominal defined and not any of the tolerances nor
the min and max values.
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path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-Array
diagram v ]
N I
'adVoidShape 4 | |
PadVoid type|PadVoidShapeType | |
=
ype[PadVoidType | PadVoidLocation i ||
t-'r:E|PHcI\J‘oicILocatior'lT),rpe':EI | |
_________ |
type | PadVoid-ArrayType, PadVoidType, PadVoidShapeType, PadVoidLocationType.
5.16.2.1.1.1.1 Pad Void Shape
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-Array/PadVoid/PadVoidLocation/VoidStatus
diagram ——————————————|
| Rectangle [ |
t,'|:u-':|RE::tangIE‘-.-faIueT3.rpe'_ |
| | RoundedRectangle & |
t,'|:|-':|RoundedRectangle‘-falueT}.rpe'_ |
| | MaodifiedRectangle M |
t,'|:|-':|MndifiedRectangle‘-falueType'_ |
| | Circle = |
typelCircleValueType | |
- | Double-D 0 |
| PadVoidShape type|Double-DValueType |
t,'|:|-':|F'ad‘-.-fnidShapeT3.rpE |
| | Contour = |
type| ContourshapeValueType | |
type | PadVoidShapeType, RectangleValueType, RoundedRectangleValueType, ModifiedRectangleValueType,
CircleValueType, Double-DValueType, ContourShapeValueType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.16.2.1.1.1.2 Pad Void Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-Array/PadVoid/PadVoidLocation

diagl‘am | PadVoidLocationType

StandardArray
|type|VoidStandardArrayType

CircularArray
liype[VoidCirculararrayType

- — — — — — — — — — — — — — — — —
DeletedStatusType

Center

|tvoe[JEP30-D10:PaintType ]

FRowTerminalindex
type JEP30-D10:MinintegerOfOneType
[minine/maxinel[1 |

PadVoidLocation
& =
liyoe[PadVoidLocationType =

[FFromRowTerminalindex
type JEP30-D10:MinintegerOfOneType
|minincd/maxind|1

[FrorowT.
type [JEP30-D10:MinIntegerOfOneType |
I |

|minind/maxine[1

e [JEP30-D10:MinIntegerOfOneType |
|minlne/maxinel[1 [ |

type [JEP30-D10:MinintegerOfOneType |
I |

minincl/maxincl |1

[FroColumnTerminalindex
type [JEP30-D10:MinintegerOfOneType |
|minincymaxine[1 [ |

|
|
|
|
|
|
|
= |
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
| i
| ! ! VoidStatus o
|
|
|
|
|
|
|
|
|
|
|

| [FPolarTerminalindex
type [JEP30-D10:MinintegerOfOneType |
[mininc/maxinel[1

[FFromPolarTerminalindex
type JEP30_D10:MinIntegerOfOneType
| mininel/maxinel[1

FroPolarTerminalindex
type [JEP30-D10:MinIntegerOfOneType |
[mining/maxinel[1 | |

Deleted

|
|
|
|
|
|
|
|
|
|
|
|
[FFromColumnTermi | |
|
|
|
|
|
|
|
|
|
|
|
|

RandomArray
|type[voidRandomarrayType

type | PadVoidLocationType, VoidStandardArrayType, VoidCircularArrayType, DeletedStatusType,

VoidRandomArrayType, JEP30-D10:EmptyType, JEP30-D10:PointXYType, JEP30-D10:MinIntegerOfOneType.

For PadVoidLocation defined via StandardArray or CircularArray, some voids in the array may be
deleted. This is covered in the VoidStatus branch. Alternatively, PadVoidLocation can also be
defined via RandomArray when there is just 1 Pad-or-Hole, or when there is no logical structure
to the location of the Pads-or-Holes.
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5.16.2.1.1.1.2.1 Standard Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-
Array/PadVoid/PadVoidLocation/StandardArray

diagram

|

ny |
typelxsinteger |
|

|

t-.'r:e|xs:ir1teger

StandardArray L =
type|VoidStandardArray Type - 0 g

type | VoidStandardArrayType, JEP30-D10:PitchValueSetType, JEP30-D10:PointXYType.
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5.16.2.1.1.1.2.2 Circular Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/SurfaceMount/PadVoid-Array/PadVoid/PadVoidLocation/CircularArray

diagram |

= pitchRadius

x¥s:decimal

|

|

| | | Center =
| type [ JEP30-D10:PointiType
|

|

|

|

= startAngle

xs:inteer

I
AngleToFill
i '|Je|xs:integer

CircularArray -
type |VoidCircuIa rarrayType

EAngIeEe'hveenVoids
|t pe |xs:integer

RotateWithCircle
type|JEP30-D10:EmptyType

—
RotationAngle
type |xs:integer

type | JEP30-D10:PointXYType, VoidRotationType.

See Table 22 — Void Circular Array Elements Definition for the definition of the CircularArray data
elements.
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5.16.2.1.2 Through Hole
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole
diagram - - - - -
RecommendedThroughHoleType |
| | HoleShape ] |
| type | HoleShapeType | |
| L MountSidePad H |
[ ThroughHole 1 | type | MountSidePadType |
type | RecommendedThroughHoleType : || InternalPad il |
| type | InternalPadType | |
| L Opposite SidePad e |
| type | OppositeSidePadType T |
‘-
type | RecommendedThroughHoleType, HoleShapeType, MountSidePadType, InternalPadType,
OppositeSidePadType.
5.16.2.1.2.1 Hole Shape
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole/HoleShape
diagram ______________|
| RoundedRectangle & |
t,'|:|-':|RnundedRectangle‘-falueType'_ |
| | Circle T |
t,'|:|-':|CircIE‘-.-faIueT3.rpe ] |
| | Double-D & |
type| Double-DValueType | |
| HoleShape
t,'|:|-':|H::|IEShapET1.rpE | | Contour [+ |
t,'|:|-':|CnntnurShapEValueType |
| ifype | JEP30-D1B:EmptyType ; |
type | HoleShapeType, RoundedRectangleValueType, CircleValueType, Double-DValueType,
ContourShapeValueType, JEP30-D10:EmptyType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.16.2.1.2.2 Mount Side Pad

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole/MountSidePad

diagram —

| Rectangle =
type|RectangleValueType |

| | RoundedRectangle H
type|RoundedRectangleValueType |

|

|

|

|

|

Circle = |
t,‘|J-‘:|CircIEVaIueT3.rpe ] |
|

|

|

|

|

|

| | Double-D A
t,'|J-':|DnubIE-D‘-IaIuET3.rpE ]

| MountsidePad
type|MountsidePadType

| | Contour i
type|ContourshapeValueType |

type | MountSidePadType, RectangleValueType, RoundedRectangleValueType, CircleValueType,

D-ShapeValueType, Double-DValueType, ContourShapeValueType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.16.2.1.2.3 Internal Pad

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole/InternalPad

diagram —— e —

| Rectangle =
type | RectangleValueType ]

| | RoundedRectangle H
type | RoundedRecangleValueType ]

|

|

|

|

|

Circle A |
type| CircleValueType | |
|

|

|

|

|

|

| | Double-D =
type| Double-DValueType |

| InternalPad

type | InternalPadType

| Contour A
type| ContourShapeValueType |

type | InternalPadType, RectangleValueType, RoundedRectangleValueType, CircleValueType, D-ShapeValueType,

Double-DValueType, ContourShapeValueType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.
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5.16.2.1.2.4 Opposite Side Pad

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/ThroughHole/OppositeSidePad

diagram

_| Rectangle H
type | RectangleValueType

| | RoundedRectangle |
type | RoundedRectangleValueType

|

|

|

|

|

| | Circle i |
type|CircleValueType |
|

|

|

|

|

|

| | Double-D |
1 '|Je|DoubIe-DVaIueType

OppositeSidePad
type | OppositeSidePadType

| | Contour jm
1 '|:|e|ContourShapeVaIueType

type | OppositeSideType, RectangleHoleType, RoundedRectangleHoleType, CircleHoleType, D-ShapeHoleType,

Double-DHoleType, ContourShapeHoleType.

The definition of each shape is outlined in Annex A (informative) Shape Definitions & Dimensions.

5.16.2.1.3 Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/Location

diagram ( [0/ - T T Ny

T
1D

typelusistring

T CircularArray 1
type | PadCircularArray Type ]

_______________________

i 1 Pad-or-HoleStatus

RandomArray [
type | Pad-or-HeoleRandomArray Type ]

|
|
|
|
|
| Location A StandardArray A |
t-.-r:E|RecommendedPadOrHoIeLocationT}rpeLﬂ]-l@a_ - type| PadStandardArray Type | |
|
|
|
|
|
|

type | RecommendedPadOrHoleLocationType, PadStandardArrayType, PadCircularArrayType, DeletedStatusType,

Pad-or-HoleRandomArrayType.
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5.16.2.1.3.1 Standard Array

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/Location/StandardArray

diagram

t-.'pelxs:integer

ny
t-.'pelxs:integer

StandardArray S ETE
t-.'pE|PadStandardArrayType P

i bype|xsidecimal |

type

PadStandardArrayType, JEP30-D10:PointType.

5.16.2.1.3.2 Circular Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/Location/CircularArray
diagram - - -

= PitchRadius

xs:decimal

| | Center A
type |JEP3l}-D1i}:PointK'|"Type

= startAngle

| CircularArray @
type | PadCircularArrayType

| B

type

PadCircularArrayType, PadRotationType, JEP30-D10:PointXYType.
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5.16.2.1.3.2 Circular Array (cont’'d)

Table 30 - Pad-or-Hole Circular Array Elements Definition

Element Explanation
Pitch Radius The radius of the circle of the Pads-or-Holes.
Center The center of the circle of the Pads-or-Holes.
The angle at which to place the first Pad-or-Hole in the array. By default,
the Pad-or-Hole is at the right-most point on the circle (i.e. the number 3
Start Angle . . o . :
position on a clock face). This angle specifies a rotation clockwise around
the circle from this point.
The angle through which the Pads-or-Holes are distributed, starting from
Angle to Fill the first Pad-or-Hole and continuing clockwise, until the last Pad-or-Hole is

reached.

Angle between
voids

Instead of specifying Angle to fill, you can specify the angle between the

centers of each Pad-or-Hole.

Number of voids

The number of the Pads-or-Holes to be arrayed around the circle. The first
Pad-or-Hole is displayed in red. This number includes any deleted the

Pads-or-Holes in the array.

Rotate with
Circle

If the Pads-or-Holes are rotated so that they are
oriented perpendicular to the circle. This does not
apply to circular or contour the Pad-or-Hole
shapes.

Rotation Angle

If the Pads-or-Holes are not oriented
perpendicular to the circle, then the Pads-or-
Holes could be rotated around the center of the
Pad-or-Hole itself. In this image, each the Pad-
or-Hole has a “0” degree rotation with respect to
the “3 O’clock position”. This does not apply to
circular or contour Pad-or-Hole shapes.
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5.16.2.1.3.3 Pad-or-Hole Status
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/Location/Pad-or-HoleStatus
L _—
diagram :_DeletedStatusType |
| _ | Center i |
type[JEP30-D1D:PointX¥ Type | |
| T |
| = RowTerminalindex |
| type [JEP30-D10:MinintegerOfOneType
| minlncl/maxinel |1 | |
FromRowTerminallndex
| type |JEP3D—D1D:MinlntegerOfOneT)rpe |
| n1in|n-:|-me><|n-:||1 | |
g =
| FH FToRowTerminallndex |
| type [JEP30-D10:MinintegerOfOneType |
@ minlncl/maxIncl[1 | |
| 1. = -
| ColumnTerminallndex |
type |JEP3D—D1D:MinlntegerOfOneT)rpe |
| minlncl/masxincl[1 I |
| IEFrom'CcilumnTerminaIIm:le:( |
| type [JEP30-D10:MinintegerOfOneType
| n1in|n-:|-me:<|n-:||1 | |
&= |
| ~ ToColumnTerminallndex
E type [JEP30-D10:MinintegerOfOneType |
| minlncl/masincl[1 I |
E -
| PolarTerminallndex |
type |JEP3D—D1D:MinlntegerOfOneT)rpe |
| minln-:l-n1e><|n-:||1 | |
| EFr<'.lmP<:llarTerminallrl.dex |
| type [JEP30-D10:MinlntegerOfOneType
| minlncl/maxincl |1 I |
| F : |
ToPolarTerminallndex
| type [JEP30-D10:MinintegerOfOneType |
| min||1-:|-ma><|n-:||1 | |
| | | Deleted |
| type[JEP30-D10:Empty Type |
S |
type | DeletedStatusType, JEP30-D10:PointXYType, JEP30-D10:MinintegerOfOneType, JEP30-D10:EmptyType.

For Pad-or-HoleLocation defined via StandardArray or CircularArray, some Pads-or-Holes in the
array may be deleted. This is covered in the Pad-or-HoleStatus branch.
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5.16.2.1.3.4 Random Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/Location/RandomArray

diagram —
| F‘au:l or-HoleRandomArrayType |
'EPBD D10:PointXYType | |

|
| = !l
RandomArray E-—H‘L@EF Pad-or-HoleLocation type|xs:decimal | |
type|Pad-or-HoleRandomArrayType | t ype|JEP30-D10: F‘mntK‘rType Ey | |

| type|xsidecimal

type | Pad-or-HoleRandomArrayType, JEP30-D10:PointType.

Pad-or-HoleLocation can also be defined via RandomArray when there is just 1 Pad-or-Hole, or
when there is no logical structure to the location of the Pads-or-Holes.

5.16.2.1.4 Pattern Groups

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/PatternGroup

diagram e T
| RecommendedPadOrHolePatternGroupType
| ID
| xs:strin
F'ﬁa’ﬁé?ﬁé}éhh""""'""'""""""""5
fype lE'@59E"_”J?["Ej_e_dfa_qgfﬁp_"?E@ttFIUESIPFPT}’P{"

t |J—|RecommendedPadOrHoIePatternRelatmnsmpType

|
|
| PatternRelationship ?
|

1,,-:0

type | RecommendedPadOrHolePatternGroupType, RecommendedPadOrHolePatternRelationshipType.
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5.16.2.1.4.1 Pattern Relationship
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/PatternGroup/PatternRelationship
diagram @;1;ﬂrwlgomoljht:rnglagnml1;e _____________ 1
| |
| ! iopelssting I
‘ = FromRecommendedPadOrHoleLocationlD | |
‘ [type[xs:string | |
‘ EmeRE(omml?ndEdPad[)rHoIl?Pa‘ttl?rnGmupID | |
|t pelxs:strlng |
J PatternRelationship %] ‘ |
|type[RecommendedPadOrHolePatternRelationshipType |
Tom |
|
|
5
= |
~ TerminalLocationlD |
|
|
|
|
|
type | RecommendedPadOrHolePatternRelationshipType,
RecommendedPadOrHoleRelationshipTransformationsType, TransformDuplicateType
5.16.2.14.1.1 Relationship Transformations
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/PatternGroup/PatternRelationship/RelationshipTransformations
diagram | Reco_nw;n;:lP;O;oI;eEo;ip:ar;om:t;s'l'_ype _____ _i
| F ToRecommendedPadOrHoleLocationlD |
| type[xsistring |
| ETclRet:a-mmendedPadDrHclIePatternGm-upID | |
| [type[xsistring | |
| FPrefixCode |
| | |
% | FsuffixCod
J RelationshipTransformations %‘J(Eja' 2 t-'puelxs:strineg |
|type[RecommendedPadOrHoleRelationshipTransformationsType |
| Mirror H |
| type| TransformMirrorType |
| Rotate ol |
type| TransformRotateType
|
Offset |
+
[type]JEP30-D10:PointXYType
|
___________________ —
type | RecommendedPadOrHoleRelationshipTransformationsType, TransformMirrorType, TransformRotateType,
JEP30-D10:PointXYType,
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5.16.2.1.5 Land Pattern Span
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/LandPatternSpan
diagram -
'ag IE-CDmmendedlandPatternSpanType —l
| l_ — —— —— —— — 7 |
| JEP30-D10:ValueType | |
| __! X-Direction E]‘:'Ej} Nominal | |
|  tiype]JEP30-D10ValueType typexs:decimal ]
i L
| LandPatternSpan %]@; P |
=
t--'|:|e|P.ecommendedLandPattemSpanType | i IEP3D-D1D:VaIueType | |
| . Y-Direction ,3_:_@3_ Mominal | |
vtype] JEP30-D10:ValueType._ type[xs:decimal
| et 1
S |
type | RecommendedLandPatternSpanType, JEP30-D10:ValueType.
5.16.2.1.6 Land Pattern Spacing
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-
Array/RecommendedPadOrHoleShape/LandPatternSpacing
diagram - -
9 ’?ecommendedlandPatternSpacingType
| LandPatternSpacing H_F@
t-,-'p-'—.|RecommendedLandPatternSpacingType |
L—
type | RecommendedLandPatternSpacingType, JEP30-D10:ValueType.




JEDEC Publication No. 30-P100E

Page 195
5.16.2.2 Pad Group To Pad Group Relationship
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/RecommendedPadOrHoleShape-Array/ PadGroupToPadGroupRelationship
diagram r -
| PadGroupToPadGroupRelationshipType |
| fFromRecommendedPadGrHoleShapelD |
| [type|xsistring |
| fToRecommendedPadDrHoleShapelD |
| |typexsstring |
| | LandPatternSpanType ] I
__________________________________________ : | PXDirection | I |
! PadGroupToPadGroupRelationship o Uspan T : | rtype|xsidecimal
:t-z'[;EJPadGroupToPadGrDupReIatinnshiJ;J'l_'ype?]@._:t__TE LandPaﬁernSpanTypeE@! ., : | |
oSS SRS B S L S =2 v S ERENENETE TR ==l | ! "Y-Direction | |
[ | z ) | |
I
type | PadGroupToPadGroupRelationshipType, LandPatternSpanType, LandPatternSpacingType.
5.16.3 Thermal Relief - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ThermalRelief-Array
diagram - Y
IThennalF'.elie"-Array"ype _i
| | . FMumber-of-Spokes | |
| type |xsin |
| | =5 pokelength | |
[ ThermalRetiet-Array % | ——_ [ ThermalRelief i l@' — E xsinteger |
{ype] ThermalRelier-ArsyTyps 1 (P ol Tnemaineterrype .= : Flearance ! | |
| 1= | " iypsxsdecimal. | |
| S pokeWidth |
| ! [type | xsin | |
| | | { Spokelocation 77 ﬂ
| | 'n/pe| ThermalReliefSpokelocationType,; | |
(/- ___ _ _ —— - - - - —_——— |
type | ThermalRelief-ArrayType, ThermalReliefType, ThermalReliefSpokeLocationType
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5.16.3.1 Spoke Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ThermalRelief-Array/ThermalRelief/SpokeLocation

diagram

type | ThermalReliefSpokeLocationType, JEP30-D10:EmptyType.

5.16.4 Assembly Outline Layer

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/AssemblyOutlineLayer

diagram -

. :_._;.'_EJ AzzemnblyCutinelaverType | type |xﬁtr’|ng |

AssemblyCutlinelayer Il@ﬂ rEPal:kagﬁhapelD |

type | AssemblyOutlineLayerType.
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5.16.5 Conductive Area - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ConductiveArea-Array
diagram - N

Rectangle
RectangleValueType

ModifiedRectangle éf-‘

Cir(IeVaIueT

Circle
pe

| |

| |

| |

| ' Contour %‘

| | : |t-.'[:e|Contour5hapeVa|ueT)rpe

|

| |

| |

type | ConductiveArea-ArrayType, ConductiveAreaType, RectangleValueType, ModifiedRectangleValueType,

CircleValueType, JEP30-D10:PointXYType, ContourShapeValueType, ConductiveAreaVoid-ArrayType.

5.16.5.1 Conductive Area Void - Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ConductiveArea-Array/ConductiveAreaVoid-Array

(o122 =T o o
g | ConductiveAreaVoid-ArrayType |
| ————— .y
| | ConductiveAreaVoidType | |
| | ConductiveAreaVoidShape g |
T ConductiveAreaVoid-Array - - t-.'r:e|ConductiveArea‘u‘oidShapeT}rpe'_
. -Array E‘@‘ ConductiveAreaVoid Al | |
I_t.;-pgj ConductiveAreaVoid-ArrayType | | type[ConductiveAreaVoidType | ConductiveAreaVoidLocation & | |
| 1= | type| ConductiveAreaVoidLocationType | | |
.- ST T T T T T T T T T T

type | ConductiveAreaVoid-ArrayType, ConductiveAreaVoidType, ConductiveAreaVoidShapeType,

ConductiveAreaVoidLocationType.
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5.16.5.1.1 Conductive Area Void Shape
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ConductiveArea-Array/ConductiveAreaVoid-Array/ConductiveAreaVoid/
ConductiveAreaVoidShape
diagram r— e — — -
| ConductiveAreaVoidShapeType |
| | Rectangle M |
| t-.'r:E|Rectang|e‘-fa|ueT)rpeL |
| | | RoundedRectangle e |
| t-.'[:e|RoundedRectangIe‘u’aIueT)rpeL |
| | | ModifiedRectangle o |
| Conductiue}\.rea\.'oids_hape Loy type|ModifiedRectangleValueType |
t-.'pe|C0nductweArea‘u‘oldShapeType | .- Cirde |
| _t-.'[:e CircleValueType H |
| | | Double-D & |
| t-'pE|DDUb|E-DVE|UET)"pE |
| | | Contour B |
| t-.'pe|ContourShape‘-faIueTypeL |
_ e - - —
type | ConductiveAreaVoidShapeType, RectangleValueType, RoundedRectangleValueType,
ModifiedRectangleValueType, CircleValueType, Double-DValueType, ContourShapeValueType.
5.16.5.1.2 Conductive Area Void Location
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/ConductiveArea-Array/ConductiveAreaVoid-Array/ConductiveAreaVoid/
ConductiveAreaVoidLocation
diagram { oo/ T T T T T T T T T T T T T |
| ConductiveAreaVoidLocation il | StandardArray 5 |
t-.'r:E|ConductiveArea\fDidLocationT}rpe . t-.'r:E|\foidStandardArrayType |
| CircularArray M |
| type|VoidCircularArray Type | |
| et |
| itype|DeletedStatusType |
| RandomArray H |
| type|VoidRandomArray Type | |
L- - - i
type | ConductiveAreaVoidLocationType, VoidStandardArrayType, VoidCircularArrayType, DeletedStatusType,
VoidRandomArrayType.
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5.16.6 Placement Outline
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PlacementOutline
diagram - T T T
J Facement@utlinET:,rpe |
| Rectangle M |
| type| RectangleValueType | |
| ModifiedRectangle g
| t-'r:E|Ml:udifiedRectangIe‘u’alueT}rpe'_ |
| Circle 5 |
| : type[CircleValueType |
| PlacementOutline | | ShapeCenter . |
itype[PlacementOutlineType ypelJEP30-D10:PointX¥ Type ; |
| Contour L |
| t-'FE|CDI"ItDLII’ShEFIEVE|LIET}prh |
- - 1
type | PlacementOutlineType, RectangleValueType, ModifiedRectangleValueType, CircleValueType,

JEP30-D10:PointXYType, ContourShapeValueType
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5.16.7 Keep-in Layer - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/Keep-inLayer-Array

dlagram | KEE:II’E)!ETA":)H;E 77777777777777777777777777 ‘i
| | Keep-inlLayerType | :

l l l
| | |type|RectangleValueTy e | |
| | EF ||
| | Iy rE|MndlﬁedRectangle\falueTypE | |
| | e !
| | [ CrceValueType | |l
| | I
| | ||
| | I
| | ||
| | I
| || R Il
| ||
———————————— 711
Keep-inLayerRestrictionType | | |
1l
1 |
F dRef: e-TerminalN | | | |
|t-pe‘xs:strmg | | | |
JEPositiveReference-'lerminalName| | | |
|type[xsstring | | |
JENegativeReference-TerminalName‘ | | |
|typelxsstiing | | | |
!
Il |
e |

type | Keep-inLayer-ArrayType, Keep-inLayerType, RectangleValueType, ModifiedRectangleValueType,

CircleValueType, JEP30-D10:PointXYType, ContourShapeValueType, Keep-inRestrictiveLayerType,

Keep-inLayerRestrictionType.
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5.16.7.1 Restrictive Layer

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/Keep-inLayer-Array/Keep-inLayer/RestrictiveLayer

. —— e
diagram Keep-inRestrictivelLayerType

type|JEP30-D1CEmptyType!

i 1 FromQuterLayer 0 |

type | Keep-inRestrictiveLayerType, JEP30-D10:EmptyType, Keep-inRestrictivelnnerLayerType,

RestrictivelnnerLayerFromOuterLayerType

5.16.7.2 From Outer Layer

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/Keep-inLayer-Array/Keep-inLayer/RestrictiveLayer/Keep-
inRestrictivelnnerLayer/FromQuterLayer

diagram —_—

| r_! MountSide ]
| 1ype | JEP30-D10:EmptyType
=

: FromOuterLayer -
:_t£'|_:|_-':lRE strictivelnnerlayerFromQuterLayerType !

EI.aq.l'-erI.vc':'ul'-el

type | RestrictivelnnerLayerFromQuterLayerType, JEP30-D10:EmptyType
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5.16.7.3 Restriction

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/Keep-inLayer-Array/Keep-inLayer/Restriction

diagram . . — —
9 | Keep-inLayerRestrictionType ]

|
|

| fG roundReference-TerminalName |
|tvpe[xs:string

|
|
|
_+ Restriction _fPosiﬁveReference-Term|'na|NameI :
|
|
|
|

|t '|Je|xs:string

| fNegatl’veRe‘ference-Term inalName
| |type[xs:string

FConductiveArealD

type | Keep-inLayerRestrictionType.

5.16.8 Keepout Region - Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/KeepoutRegion-Array

diagram | [ esoutResionAmaivee - 1

RectangleValueType

0

|type]CircleValueType

Circl
.

KeepoutRegion =|
KeepoutRegionType | [—""| 0000000

1.

LR

= All-Copper

type | KeepoutRegionArray, KeepoutRegionType, ContourShapeType, JEP30-D10:PointType.

Keepout are sometimes required around Parts to ensure the proper functionality of the Part. The
definition of the contour shape is outlined in Annex A (informative) Shape Dimensions. The
various type of Keepouts are:

e Component
o All-Copper
e Vias

e Routes
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5.16.9 Soldermask Layer - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array
diagram M/ T T T T T T T T T e T e e T T T |
|
|
|
|
|
|
= SoldermaskEnroachment | |
[tvpe[xs:decimal | |
|
|
|
|
|
type | SoldermaskLayer-ArrayType, SoldermaskLayerType, SoldermaskGangRelief-ArrayType, SM-ShapeType,
SoldermaskLayerToSoldermaskLayerRelationshipType.
5.16.9.1 Soldermask Gang Relief- Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskGangRelief-Array
diagram ]
| SoldermaskGangRelief-ArrayType |
| | SoldermaskGangRefiefTlype “| |
| L |
| | s | |
J SoldermaskGangRelief-Array %,7 SoldermaskGangRelief [% Ei LJ? |
|t '|J-':|SolderrnaskGangReIief-ArrayType _@Jh '|J-5|So|dermaskGangReIienype == E |t '|:|-5|TerminalCenter-ArrayType | I
- | ------ S Lo 1 ------- : Terminallndex |
| | | |
| | TerminalNumber éﬁ | |
| | |t '|Je|TerminaINumberType J |
iL - -]
[ constraints
type | SoldermaskGangRelief-ArrayType, SoldermaskGangReliefType, TerminalCenter-ArrayType,
TerminallndexType, TerminalNumberType
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5.16.9.1.1 Terminal Center - Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskGangRelief-
Array/SoldermaskGangRelief/TerminalCenter-Array

diagram r-—— "
9 TerminalCenter-ArrayType |

|type[xs:decimal

|type[xs:decimal

|
|
|
|
|
PitchRadius |
|
|
|
|
|

J TerminalCenter-Array 1
|type[TerminalCenter-Array Type |

vpe|xsidecimal

J Center
|type[JEP20-D10:PointX ¥ Type

_E_

fype|xsinteger

type | TerminalCenter-ArrayType, TerminalCenterType, JEP30-D10:PointXYType.
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5.16.9.2 Soldermask Shape

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape

. -—_—
diagram SM-ShapeType

Rectangle

——'—Eﬂ
type | RectangleValueType

| | RoundedRectangle e

|
t-'pe|RoundedRectangIe\u‘aIueT)rpe

t-'pe|HaIFRoundedRectangIeVaIueT)rpe i

| | ModifiedRectangle H
t-'pe|ModifiedRectangle\u‘alueT)rpeL

i_ 'i:éé: = Circle. ol
" = type| CircleValueType
: D-Shape

oD shapaiuiupe
type|D-ShapeValueType

SoldermaskShape J_E._j}: | [ RoundedRectangleD-Shape 1
type|SM-ShapeT, ' type|D-ShapeRoundedRectangleValueType |

1=

|
|
|
|
|
|
|
| ; | | HalfRoundedRectangle i
|
|
|
|
|
|
|

Double-D

oo DoubleDVacType?
type|Double-DValueType

Contour

H
type|ContourShapeValueType

| | SM-Shapelocation .
type[5M-ShapelacationType |

|
|
|
|
|
|
|
| E 1.
|
|
|
|
|
|
|

PatternGroup

E SM-5hapePatternSpacing _;_
:t;'r:elSM-ShapePattemSpacing'_l')rp_e__.

bo

type | SM-ShapeType, RectangleValueType, RoundedRectangleValueType, HalfRoundedRectangleValueType,
ModifiedRectangleValueType, CircleValueType, D-ShapeValueType,
D-ShapeRoundedRectangleValueType, Double-DValueType, ContourShapeValueType,
SM-ShapelLocationType, SM-ShapePatternGroupType, SM-ShapePatternSpanType,

SM-ShapePatternSpacingType.
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5.16.9.2.1 SM - Shape Location
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation
diagram [ |
| SM-Shapelocation 1l StandardArray M
t-'r:e|SM-ShapeLocationType#1—@} type[SM-ShapeStandardArrayType I
1.3 | CircularArray 5 |
| type|SM-ShapeCircularArray Type | |
| {_;"s'i.i-'s'ﬁ;{,;'s't;i.];""""ﬂij |
| 11| SM-ShapeStatusType |
| RandomArray 5 |
| type|SM-ShapeRandomArray Type | |
type | SM-ShapeLocationType, SM-ShapeStandardArrayType, SM-ShapeCircularArrayType,
SM-ShapeStatusType, SM-ShapeRandomArrayType.
5.16.9.2.1.1 Standard Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation
diagram |
|
|
|
|
|
| StandardArray |
t-.'r:e|SM-ShapeStandardArrayType | I
| |
| o Angle |
| i ypelxsintegers |
| | "SM-ShapeGroupLowerLefiCe ;n}:;e-r-!-:ﬂ |
'typel JEP30-D10:Pointi¥ Type 1
| «fype|JEP30-D10:PointAYT YRE ... |
type | SM-ShapeStandardArrayType, JEP30-D10:PointXYType.
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5.16.9.2.1.2 Circular Array

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation/CircularArray

diagram

= PitchRadius

|typexs:decimal

| | Center H
type[JEP30-D10:PointX¥ Type |

=StartAngle

|[typelxsinteger

= AngleToFill

| CircularArray L
type|SM-ShapeCircularArray Type |

| FNumberOfSM-Shapes
; |typelxsinteger

|
|
typelJEP30-D10:EmptyType |
|
|

|

|

|

| 1

| | RotateWithCircle
| I e ]

|

|

|

type

SM-ShapeCircularArrayType, JEP30-D10:PointXYType, SM-ShapeRotationType, JEP30-D10:EmptyType.

5.16.9.2.1.3 SM - Shape Status

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation/ShapeStatus
diagram . — — — —

G\r‘I—ShapEStatusType

SM-ShapeCenter-Array &
type | 5M-ShapeCenter-Array Type T

type] SM—ShapeIndexType':

| Deleted

|
|
|
5M-5hapelndex P |
|
|
type[JEP30-D10:Empty Type |

type

SM-ShapeStatusType, SM-ShapeCenter-ArrayType, SM-ShapelndexType, JEP30-D10:EmptyType.
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5.16.9.2.1.3.1 SM - Shape Center - Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-

Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation/ShapeStatus/SM-ShapeCenter-Array

diagram

| SM-ShapeCenter-Array

type | 5M-5ShapeCenter-ArrayType

|type[xs:decimal
'y

xs:decimal
® PitchRadius

'''''''''''''''''''''''''''''''''''' xs:decimal

Center .
type[JEP30-D10:PointX¥ Type |

= Angle

|type|xsinteger

type

SM-ShapeCenter-ArrayType, SM-ShapeCenterType, JEP30-D10:PointXYType.
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path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-

Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-

ShapelLocation/ShapeStatus/Shapelndex

diagram

r-—--———-——"« "« " "« ~—« /W /1
SM-ShapelndexType

SM-Shapelndex L 5
type|SM-ShapelndexType

Center

[+
t-.'r:E|JEP30—D‘IG:P0int)(‘r"I'ype%]

=

F RowTerminallndex

type

JEP30-D1:MinlntegerCfOneType

minlncl/maxincl

1 |

F FromRowTerminallndex

type

JEPI0-D10:MinlntegerOfOneType

minlncl/maxIncl|1

IEl'('.\R('.vl.lwl'erm inallndex

type

minlncl/maxIncl|1

JEP30-D10:MinintegerOfOneType
I

ECqu mnTerminallndex

type

JEP3D-D1E:MinlntegerCfOneType

minlncl/maxincl

1 |

F FromColumnTerminallndex

type

JEP30-D10:MinintegerOfOneType

minlncl/maxIncl|1

FToColumnTerminalindex

type

JEPI0-D10:MinlntegerOfOneType

minlncl/maxincl|1 [

I—EPf}I.ar'l'erm inallndex

type JEP30-D10:MinintegerOfOneType

minlncl/max/necl|1

F FromPolarTerminallndex

type

JEP30-D1:MinlntegerCfOneType

minlncl/maxincl

1 |

ETc‘.lP-::n-I.arTerm inallndex

type

JEP30-D1:MinlntegerOfOneType

minlncl/maxincl

type

SM-ShapelndexType, JEP30-D10:PointXYType, JEP30-D10:MinIntegerOfOneType, JEP30-D10:EmptyType.
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5.16.9.2.1.4 Random Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapelLocation/RandonArray
diagram ﬁﬁ;ﬁoﬁr?ﬂy@e **********
|
|
| - -
RandomArr: SM-Shapelocation
t.'ps‘SM—Sha:iRandnmArrayType%‘TEEJL'EE JEPa':mo:Pnintxw;Eej_
| 1=
)| 000000000 e=e====l
type | SM-ShapeRandomArrayType, JEP30-D10:PointXYType.
5.16.9.2.2 Pattern Group
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/PatternGroup
diagram |  [emstesePattenGromsTwoe . ﬂ‘
\
\
|
____________________ \
| SM-ShapePatternRelationshipType | |
| ||
| ||
| | I
| | _xs:stnn ‘ }
PatternRelationshi 5
: Jll.FE\SM-Shapepatte:]RelatiunshipType“’%ﬂ| ‘t_:zl':::"‘:;"’epmer"ﬁm""")I } \
T
| | RelationshipTransformations HF ‘ |
| | |typeSM-ShapeRelationshipTransformationsType ‘ }
| | |
| ! | }
| | i
| | k
| | Coune s
| | itype|SM-ShapeTransformDuplicateType ! \
| le - /e JJ‘
type | SM-ShapePatternGroupType, SM-ShapePatternRelationshipType,
SM-ShapeRelationshipTransformationsType, SM-ShapeTransformDuplicateType.
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path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-

Array/SoldermaskLayer/SoldermaskShape/PatternGroup/ RelationshipTransformations

diagram

= ToSM-ShapelocationlD

|t-.'pe|xs:5tring

fToSM -ShapePatternGrouplD
[type[xs:string

RelationshipTransformations
type | SM-ShapeRelationshipTransformationsType

| Mirror

B
type[TransformMirrorType

Rotate H
type[TransformRotateType |

| | Offset M
type[JEP30-D10:PointXY Type |

type

SM-ShapeRelationshipTransformationsType

5.16.9.2.2.2 RelationshipTransformations

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-
Array/SoldermaskLayer/SoldermaskShape/PatternGroup/Duplicate
diagram

type

SM-ShapeTransformDuplicateType.
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5.16.9.2.3 SM — Shape Pattern Span
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapePatternSpan
diagram ( [ — — —
| SM-ShapePatternSpanType |
PRy | 5 %DJirEEcazhgw-v IueT z |
| SM-ShapePatternSpan Ml St {0ps JEP30-DICValueType T |
itype|SM-ShapePatternSpanType | ' Uy Direction T 1 |
| /02 JEP30 D10V alueType T |
_________ —
type | SM-ShapePatternSpanType, JEP30-D10:ValueType.
5.16.9.2.4 SM — Shape Pattern Spacing
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/SoldermaskLayer-Array/SoldermaskLayer/SoldermaskShape/SM-
ShapePatternSpacing
diagram

type

SM-ShapePatternSpacingType, JEP30-D10:ValueType.
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5.16.10 Pastemask Layer- Array
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-

Array/RecommendedFootprint/PastemaskLayer-Array
diagram (aemsimertenos 7
y: yTyp |
____________ T
¥
il
¥
¥
y
|
------------------------------- ] |
o PastemaskLlayer-Array - : |

1t;]:e|PastemaskLa)rer-Arrangge ; I
_____________________ Type : . o |
| : |
| U 1.x |
| |
| | | PastemasklayerToPastemasl MayerRelationship & |
I ’-f«'_13-f—1-'?-?—f-t_?_f_'lE_5E_L-?«.‘i_E-_’-T-?-_"-_a-_‘EEf_'-‘_?_5_'5_E?!E.’EEEH?—!.‘-[‘-[E—T-‘!E&-,—E: |
0,30
L |
type | PasteMaskLayer-ArrayType, RecommendedStencilThicknessType, JEP30-D10:MinNomMaxValueSetType,

StencilThicknessUOMType, PasteMaskLayerType, ApertureShapeType,

PastemaskLayerToPastemaskLayerRelationshipType.
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5.16.10.1 Aperture Shape
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-

Array/RecommendedFootprint/PastemaskLayer-Array/PastemaskLayer/ApertureShape

diagram

DS S

ModifiedApertureRectangleType, CircleValueType, ContourShapeValueType, ApertureThicknessType,

JEP30-D10:MinNomMaxValueSetType, StencilThicknessUOMType, ApertureLocationType,
AperturePatternGroupType, AperturePatternSpanType, AperturePatternSpacingType,

JEP30-D10:ValueType.

| ApertureShapeType |
| typelxsistring ! :
| i J Rectangle ée
| : [type|RectangleValueType |
| E J RoundedRectangle éf-l |
| ; |tvpe[RoundedRectangleValueType |
E | | ModifiedRectangle #
| [tvpe[ModifiedApertureRectangleType T :
|
| :
| J Contour ee
| |t--'|:|e|Contour5hapeValueT3rpe i |
| ':pert_ureT_hic;es?ype_ ______ _i |
; |
Thickness
: |t--'|:|e|JEPSO-D‘IO:MinNomMax\-‘alueSetType%] | |
= ApertureThicknessUOM | | |
| ApertureShape I | | |type[stencilThicknessUOMType | | |
ltype[ApertureShapeType T@EF ____________ |
=
1. | | | ApertureLocation . |
' |type AgertureLocationnge "} |
| E 1.
| - |
| |
| |
| e :
| I XDirection |
| | 1ype]IEP30-D10ValueType & | |
1
| i YDirecion & | |
| iypz|JEP30.D10:ValueType | |
P |
: AperturePatternSpacingType |
| . 52| JEP30-D10:ValueType © | |
| ! ¥ Direction 1| |
| e PO DTOValueTpe | |
- - - . . 000 _ |
type | ApertureShapeType, RectangleValueType, RoundedRectangleValueType,
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5.16.10.1.1  Aperture Location

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-Array/PastemaskLayer/ApertureShape/ApertureLocation
diagram - """ " - - ¥ 1
| ApertureLocationType |
Aperturelocation | StandardArray ) |
— [
type | ApertureLocationType T@} type |ApertureStandardArrayType |
I =
1.5 I CircularArray o |
| type Aper‘tureCircularArrayTypeL I
|  type| ApertureStatusType |
| RandomArray o |
| type | ApertureRandomArrayType |
- e |
type | ApertureLocationType, ApertureStandardArrayType, ApertureCircularArrayType, ApertureStatusType,

ApertureRandomArrayType.

5.16.10.1.1.1  Standard Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/ApertureLocation/StandardArray
diagram

I ,—,—— e I s
ApertureStandardArrayType

StandardArray
type |Ap ertureStandardArray Type

type|xsidecimal i

type

ApertureStandardArrayType, JEP30-D10:PointXYType.
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5.16.10.1.1.2  Circular Array

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/ApertureLocation/CircularArray

diagram

|ty pe[xs decimal

|
|
|
| | | Center |
| typelJEP30-D10:PointX¥ Type |
|
|
|

= StartAngle

xs:inteer

| GircularArray L
type|ApertureCircularArray Type

FpertureRotationType

|

: | RotateWithCircle |
R type|JEP30-DI0:EmptyType|, |
|

|

type | ApertureCircularArrayType, JEP30-D10:PointXYType, ApertureRotationType.
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5.16.10.1.1.3  Status
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/ApertureLocation/Status
diag,am ( T T T T T T T T T T T T T T T e e e e il
9 ':pertureStatusType |
| = RowTer lind |
type [JEP30-D10:MinlntegerOfOneType |
| minlncl/maxlnel[1 I |
| ® FromRowTerminallndex |
| type |JEP3D-D1D:MinlntegerOfOneT)rpe
| minlncl/maxlncl|1 I |
| ~ToRowTerminallnd |
| type [JEP30-D10:MinIntegerOfOneType |
minlncl/maxIncl[1 [ |
| = _
| ColumnTerminallndex |
type [JEP30-D10:MinintegerOfOneType |
| mi|1|n-:|-ma><|n-:||1 | |
| = FromColumnTerminallnd |
| type [JEP30-D10:MinIntegerOfOneType
| minlncl/maxlncl|1 [ |
&= . |
| ~ ToColumnTerminalind
| type |JEP3D-D1D:MinlntegerOfOneT)rpe |
| minlncl/maxlncl|1 I |
| " PolarTerminalind |
type |JEP3D-D‘ID:MinlntegerOfOneType |
| minlncl/maxincl |1 I |
| = FromPolarTerminallndex |
| type [JEP30-D10:MinintegerOfOneType
| n1|n|n-:|-ma><|n-:||'| | |
| FToPolarTerminalindex |
R bbb . | type [JEP30-D10:MinintegerOfOneType |
| Status minln-:l-maxln-:ll‘l | |
1yps| ApertureStatusType |
| J Center e |
| |type]JEP3D-DI0:PointXV Type | |
| Deleted |
| |type[JEP30-D10:Empty Type |
___________________________ —
type | ApertureStatusType, JEP30-D10:MinIntegerOfOneType, JEP30-D10:PointXYType, JEP30-D10:EmptyType.

5.16.10.1.1.4 RandomArray

path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/ApertureLocation/RandomArray
diagram —_——_ - — —

| ApertureRandomArrayType

type | ApertureRandomArrayType type|JEP30-D10:PointXY Type i
1.0

|
|
RandomArray L — | Location E%] |
|
|

type

ApertureRandomArrayType, JEP30-D10:PointXYType.
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5.16.10.1.2  Pattern Groups

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-Array/PastemaskLayer/ApertureShape/PatternGroup

diagram

iTpEEmp_mZGEpEE_ _________________________
|
|
|

EFromA|:|-erlL.|rel ocationlD

EFromA[MrlL.lrePaﬂernGrc»upID |
type|xs:strin

|| PatternRelationshi

& | AperturePatternRelationshi

RelationshipTransformations

FpatternGrou plD

type

AperturePatternGroupType, AperturePatternRelationshipType,

AperturePatternRelationshipTransformationsType, ApertureTransformDuplicateType.

5.16.10.1.2.1 Relationship Transformations

path

PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/PatternGroup/PatternRelationship/RelationshipTransformations

diagram

—
AperturePatternRelationshipTransformationsType

fToAperturel.o-catl‘onlD
[type|xsistring

fToAp-ertu rePatternGrouplD
[type|xsistring

RelationshipTransformations
type |AperturePatternReIationshipTransformationsType

Mirror H
type[TransformMirrarType |

Rotate &
type|TransformRotateType |

Offset i
type|JEP30-D10:PointXType ]

type

AperturePatternRelationshipTransformationsType, TransformMirrorType, TransformRotateType,

JEP30-D10:PointXYType
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5.16.10.1.2.2 Duplicate
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureShape/PatternGroup/PatternRelationship/Duplicate
diagram
| ApertureTransformDuplicate
bype|ApertureTransformDuplicateType
type | ApertureTransformDuplicateType.
5.16.10.2 Pastemask Layer To Pastemask Layer Relationship
path | PartModel/PackageSection/Package-Array/Package/RecommendedFootprint-
Array/RecommendedFootprint/PastemaskLayer-
Array/PastemaskLayer/ApertureGroupToApertureGroupRelationship
diagram { e — — — — — —— — — — — —
ApertureGroupToApertureGroupRelationshipType
fFromﬂpertureShapelD
|t-.'pe|xs:strir|g
e N .
. ! ApertureGroupSpacing 5 E_E'
ifype] ApertureGroupSpacingType |
| e
L -
type | ApertureGroupToApertureGroupRelationshipType, ApertureGroupSpanType, ApertureGroupSpacingType.
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5.17 Physical Model

path | PartModel/PackageSection/Package-Array/Package/PhysicalModel

diagram

type | JEP30-D10:EmptyType

E{}th)er

|

|

|

|

|

|

PhysicalModel [—fl@ type [xs:string I
" ' |
|

|

|

|

|
|
| Step
|
|

type | PhysicalModelType, ModelType, JEP30-D10:EmptyType, ds:SignatureType.

One or more references to external physical model files can be defined by the PhysicalModel
section. The Model element can refer to either a file name of a file that is provided together with
the corresponding JEP30 xml archive or a URL definition. An Other file format is accommodated
to account for non-standard formats where it is advised that the optional ModelDescription
element is used to describe the format and its intended usage.
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6 Package Section - Die-Array
path | PartModel/PackageSection
diagram | -
p;??l:]_ag} EFBU-FIUI:FackageSectionTypE —i
3 | | Package-Array H |
|  itype|Package-ArrayType |
Paciagesection &l ————— s
1y pe[JEP30-P10TPackageSectionType T | 5 | Die-ArrayType ||
! | Die-Array Die T
I ____________ type| DieType % : |
E T
| et B2 |
| |
| |
_______________ _
type | PackageSectionType, Package-ArrayType, Die-ArrayType, DieType.
path | PartModel/PackageSection/Die-Array/Die
diggram | Y Y
part 2 of I_DieType |
3 | A |
| ~1D
| t-'pe|xs:5tring :
| ActiveZone . |
| type | ActiveZoneType |
| | ScribeReferenceRectangle . |
| {type] ScribeReferenceRectangleType ! |
| | | PhysicalDieSize . : |
| | itype[PhysicalDiesizeType |
| | | PhysicalDieSpacing | EI |
| {iype | PhysicalDieSpacingType i |
| Steppmglllhst.aﬂce i
| type l steppingCistanceType |
| SExtendedTerminalCount |
| Toitype JEF'ED-D1D:Min|nteger0f0neT}'peE |
i iminincl/maxind[1 I ] |

E | | O sssnsesdostassn |

™ = DieT _TDEI‘, i =TerminalCount )

= e r-itype JEP30-D10:MinintegerOfOneType
1.0




JEDEC Publication No. 30-P100E

Page 222
6 Package Section - Die-Array (cont’d)
diagram - I | R .
part3of | H Die = "E DatasheetUOM :
3| |type|DieType ] | itype|JEP30-D10:DimensionUOMType

oo

EE ProcessTechnology

'Ix|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

type | DieType, ActiveZoneType, ScribeReferenceRectangleType, PhysicalDieSizeType, PhysicalDieSpacingType,
SteppingDistanceType, JEP30-D10:MinIintegerOfOneType , JEP30-D10:DimensionUOMType,

JEP30-D10:MassValueSetGroupType, JEP30-D10:ValueSetGroupType, FiducialMarkingType,

DieTerminalGroupsType, ds:SignatureType.

The definitions of the ExtendedTerminalCount, TerminalCount, DeletedTerminalCount and
MissingTerminalCount are described in the JESD30 document. The Die/Pitch follows the same
rules as Package/Pitch as defined in the JESD30 document.

The enumerate values of the JEP30-D10:DimensionUOMType are nm, um, mm, m, in and mil,
while nm, um, mm, are the units of measure used in the die’s.

The component Manufacturer can provide details the ProcessTechnology that was used for the
die fabrication, such as 5nm, or company specific internal code name.



JEDEC Publication No. 30-P100E

Page 223
6.1 Die Zones
path | PartModel/PackageSection/Die-Array/Die/ActiveZone
diagram |_ _________________ 1
part 1 of | |
4 Rectangle - |
| type|ReferenceRectangleGroup Type | |
| RegularPolygon 5 |
| ! type|ReferenceRegularPolygonGroupType | |
| i__:"éi.;.in};c'.;.;t'.;;""""""',é'a |
| itype|JEP30-D10:PointX¥ Type |
[ Activezone 1 StartingPoint . H |
type| ActiveZoneType | | type[JEP30-D10:PointXV Type |
EndPoint H |
| type[JEP30-D10:PointX¥Type | |
I || ContourShapeGroup M |
l type| ContourShapeGroupType | |
type | ActiveZoneType, ReferenceRectangleGroupType, ReferenceRegularPolygonGroupType,
D10:PointXYType, ContourShapeGroupType.
path | PartModel/PackageSection/Die-Array/Die/ScribeReferenceRectangle
diagram |
part 2 of
4 Rectangle +
type ReferenceRectangIeGroupTypeI_
RegularPolygon A

ReferenceReguIarPnIygunGruupT}rpe':

type

H
type|JEP20-D10:PointXY Type

EndPoint H
type| JEP30-D10:PointXY Type |

| | Contour o+

|
| type CuntuurShapeGmupT}rpeh
|
|

FromActiveZonekdges 0

FromActiveZoneEdgesType i

type

|
|
|
|
|
|
|
StartingPoint + |
|
|
|
|
|
|
|

type | ScribeReferenceRectangleType, ReferenceRectangleGroupType, ReferenceRegularPolygonGroupType,

JEP30-D10:PointXYType, ContourShapeGroupType, FromActiveZoneEdgesType.
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6.1 Die Zones (cont’d)

path | PartModel/PackageSection/Die-Array/Die/PhysicalDieSize
diagram |__________________-|
part 3 of |
4 | Rectangle s |
| type| ReferenceRectangleGroupType | |
| RegularPolygon H |
| type ReferenceReguIarPUIygDnGroupT}rpeI_ |
| | Offset-to-ActiveZoneCenter |
| | it/ JEP30-DI0PoIntYType ! |
| | | Offset-to-SRR-Center |
| viype| JEP30-DIC:PointXVType |
sm---- PR EEEEEEEE . | StartingPoint H |
+_PhysicalDieSize o= JEP30-D10:PointAV Type |
itype|PhysicalDieSizeType | |
EndPoint M |
| type[JEP2D-D10:PointXY Type | |
| | | Contour M |
| type| ContourShapeGroupType | |
| || FromScribeReferenceRectanglekdges T+ |
| t-'r:E|FrumScribeReferenceRectangleEdgesT}rpel_ |
\- -
type | PhysicalDieSizeType, ReferenceRectangleGroupType, ReferenceRegularPolygonGroupType,
JEP30-D10:PointXYType, ContourShapeGroupType, FromScribeReferenceRectangleEdgesType.
path | PartModel/PackageSection/Die-Array/Die/PhysicalDieSizeSpacing
diagram . T /7
part 4 of | PhysicalDieSpacingType |
‘ X-Direction iy
type JEF'3D—D1D:Dimensiu:unal‘-falueSetGrDupT}rpe" |
¥-Direction H |
type JEF'3[II-D'ID:Dimensiu:unal‘-falueSetGrDupT}rpe" |
type | PhysicalDieSizeSpacingType, JEP30-D10:DimensionalValueSetGroupType.

The centers of the ActiveZone, ScribeReferenceRectangle, PhysicalDieSize do not have to be at
the same point. Each can have different offsets with respect to the ActiveZone center. The center

of the active die is the primary datum.

The distance between the edge of the ActiveZone to the edge of the ScribeReferenceRectangle
is defined as the SealRing for that side. The SealRing is sometimes referred to as the “Etch Ring”
or “Guard Ring”. The SealRing can be a different dimensions on each of the 4 sides, although in
most cases, the right side equals the left side and the top side equals the bottom side, but the top/bottom

side values does not typically equal to the right/left side values.
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6.1 Die Zones (cont’d)
The distance between the edge of the ScribeReferenceRectangle to the edge of the
PhysicalDieSize is defined as the RemnantScribe for that side. The RemnantScribe can also be

a different dimensions on each of the 4 sides, similar to that of the SealRing.

The PhysicalDieSizeSpacing is the physical distance between each PhysicalDieSize on the
wafer. This PhysicalDieSizeSpacing can be a different dimension in the X and Y directions.

Scribe Reference Rectangle

Physical Die Size Stepping Distance

Spacing - Y Direction

Figure 19 - Zone shapes for Physical Dies on a Wafer

6.2 Stepping Distance

path | PartModel/PackageSection/Die-Array/Die/SteppingDistance

diagram _— — —

¥s:decimal

| SteppingDistance
=¥-Direction

xs:decimal

type | SteppingDistanceType.

As shown in Figure 19 above, the SteppingDistance can be a different value in the X and Y
direction. This is sometimes referred to as the “Wafer Pitch”.
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6.3 Mass

path | PartModel/PackageSection/Die-Array/Die/Mass

diagram

ValueSetGroup [ == :

" Units
MassUOMType

type | JEP30-D10:MassValueSetGroupType, MassUOMType

group | ValueSetGroup

The ValueSetGroup is widely used throughout the Schema. It provides for all the following
combinations in a structured way and enables the xml file to have all of the following elements
directly underneath its parent element to which it is assigned to. :

1) Nominal,

2) Positive and Negative Tolerances, or Total tolerance based on the same UOM or based
on a percentage of the nominal value, and

3) Minimum and or Maximum.

6.4 Part Height

path | PartModel/PackageSection/Die-Array/Die/Mass

diagram - - — — —

.+ PartHeight - ValueSetGroup |
{type|JEP30-D10:ValueSetGroupType | |

type | JEP30-D10:ValueSetGroupType.

group | ValueSetGroup

PartHeight for a Die represents the total height of the die part from its seating plane.
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6.5 Terminal Groups

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups

. ——————— — — — — —
diagram DieTerminalGroupsType )

+
! itype] B_es_ie'n:&rta_mee_[:j

|
|
|
| .r:_i Region-Array
|
|
|

____________________________________

| constraints

type | DieTerminalGroupsType, DieTerminalGroup-ArrayType, TerminalRegions-ArrayType,

DieTerminalMaterial-ArrayType, CTE-ArrayType, DieTerminalShape-ArrayType,

DieTerminalSpecification-ArrayType, DieTerminalDetail-ArrayType.

Let's assume that we have a complex array of 12 instantiations of a UCle function organized in
two columns and 6 rows as shown in Figure 20 below. Let's define these 12 instantiations as
Bank 1.

South Channel MNorth Channel
Inst 8 Inst 1
Inst 5 Inst 2
Inst 4 Inst 3
Inst 3 Inst 4
Inst 2 Inst 5
Inst 1 Inst&

Figure 20 - Complex Array of 12 instantiations of a UCle Function
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6.5 Terminal Groups (cont’d)

In the South channel, Inst 1 is duplicated 6 times in the Y direction. Then the entirety of the South
channel is mirrored in both the x axis and y axis and offset to the right to create a duplicate North
Channel.

There are many ways in which terminal numbering can be applied to this set of instantiations from
maintaining a common numbering pattern for each instantiation or defining One contiguous
sequential numbering pattern that covers all the terminals in Bank 1.

Let's also assume that each respective terminal location within each instantiation (the respective
location is taken prior to any instantiations being mirrored), has the same StandardTerminalName,
then, the assignment of properties, functions, terminal groupings to data/addresses busses,
differential pairs, or any other logical groupings, only needs to be defined for one instantiation,
and inherited by all other 11 instantiations.

The following sections will explore this example in more detail, to demonstrate the efficient
compression of data, so that the resultant xml file remains as compact as possible.

6.5.1 Terminal Group - Array

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array

diagram

TerminalGroup !
type|DieTerminalGroupType |
i ~

N
F

E_: Rela_igi;:lnship-to-ActhieZone
: :E|_Re|ationship—to-Acti\reZDHeT}rp

|
|
|
|
|
: e |
R e o |
|
|
|
|
|

= 0.=
type[DieTerminalGroup-AmayType T | [>T
TerminalGroupToTerminal pRelationships R
VLt :E|DieTerminaIGroupToTerminaIGroupReIationshipsT)rpeL

1.

ttype xsidecimal |

L -
constraints

type | DieTerminalGroup-ArrayType, Relationship-to-ActiveZoneType,

DieTerminalGroupToTerminalGroupRelationshipsType
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6.5.1.1 Terminal Group
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup
diagram . T T
DieTerminalGroupType
FIp
type|xsistring

| DieTerminalPositionType

Bottom H
type | BottomUpperPositionConfigurationType i

Upper B
type | BottomUpperPositionConfigurationType

TerminalGroup Al
type | DieTerminalGroupType
~

1.2

‘ DieTerminalPattern-ArrayType

‘ TerminalPattern ois) A
‘ type Diz-:-TerrninaIPaﬁemTypeL

— [ constraints

type | DieTerminalGroupType, DieTerminalPositionType, BottomUpperPositionConfigurationType,

DieTerminalPattern-ArrayType, DieTerminalPatternType, DieTerminalPatternGroupType.
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6.5.1.1.1 Terminal Pattern
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup/
TerminalPattern-Array/TerminalPattern
diagram I_______________________—'
| |
| |
| : |
| eSS
| ’FeStandardArrayType | I
| | |
[ TerminalPattern | Fy I |
|t--'|Je|DieTerminaIPattemType%@_ | |
T | |
| J StandardArray | |
| |t--'|:|e|DieStandardArrayType | |
| | |
| N
| “H3 5 |
| |
| |
CircularArray
| |
| |
| |
type | DieTerminalPatternType, DieStandardArrayType, JEP30-D10:PointXYType, CircularArrayType,
RandomArrayType
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6.5.1.1.1 Terminal Pattern (cont’d)

A more detailed examination of a single UCle instantiation shows several distinct layout patterns
of terminals, as shown by the various colored patterns in Figure 21 and Figure 22 below.

e o o ® @
* e e e @

®

.
)t

®

.

® as ® am L ® o
. . . .
® s LE: ® 5 ;t
. . . .
® s . . ® 5

* o e o @
| - |
* o e o @

L]
L]

Jo::a
®w

[ ] [ ]
[ ] [ ]
[ gt )I 200
[ ] [ ]
[ ] [ ]

[ m o mu IRt .o [ 5 LS

Figure 21 - Single UCle Instantiation in South Channel Inst 1

Figure 22 - Power Nodes for South Channel Inst 1 & 2

Each pattern can be represented by the standard array as shown in Table 31 below and in the
subsequent xml structure.

Table 31 - Pattern Details for the UCle Instantiation

Terminal Pattern ID nx ny dx dy Colln del)\(/llssmgow Index
1 (Blue circles) 22 5 50 80 16 3
2 (Red squares) 23 5 50 80 9 3
3 (Gold diamonds) 3 3 100 160 None None
4 (Black triangles) 2 2 100 160 None None
5 (Purple asterisks) 1 5 0 80 None None
6 (Orange circles) 3 2 100 160 None None
7 (Blue squares) 2 3 100 160 None None

Note that some of the terminals are missing from the pattern ID’s 1 and 2 which will be addressed
in 6.5.7 Terminal Detail - Array below.

The VSS terminals as shown by Terminal pattern ID 5 (Purple asterisks) are shared between the
South and North channels.

The VCCIO terminals as identified by Terminal patterns 3 (Gold diamonds) and 4 (Black triangles)
for Instantiation 1 and Terminal patterns 6 (Orange circles) and 7 (Blue squares) for Instantiation 2
for the base of the repetitive pattern when applied to the rest of Bank 1.
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6.5.1.1.1 Terminal Pattern (cont’d)

There may be additional VSS and VCCIO terminals intermingled throughout Terminal patterns 1
and 2, but there are treated as part of those patterns. Below is the xml representation of these
Terminal Patterns.

<TerminalPattern-Array>
<TerminalPattern>
<ID>Terminal Pattern ID 1</ID>
<Name>South Inst 1 Base</Name>
<StandardArray>
<nx>22</nx>
<ny>5</ny>
<dx>50.00</dx>
<dy>80.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-1475.00</x>
<y>-1430.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 2</ID>
<Name> South Inst 1 Staggered</Name>
<StandardArray>
<nx>23</nx>
<ny>5</ny>
<dx>50.00</dx>
<dy>80.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-1500.00</x>
<y>-1390.00</y>
</TerminalPatternLowerlLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 3</ID>
<Name>South Inst 1 VCCIO Base</Name>
<StandardArray>
<nx>3</nx>
<ny>3</ny>
<dx>100.00</dx>
<dy>160.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-250.00</x>
<y>-1390.00</y>
</TerminalPatternLowerlLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 4</ID>
<Name>South Inst 1 VCCIO Staggered</Name>
<StandardArray>
<nx>2</nx>
<ny>2</ny>
<dx>100.00</dx>
<dy>160.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-200.00</x>
<y>-1310.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
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6.5.1.1.1 Terminal Pattern (cont’d)

</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 5</ID>
<Name>VSS Center Inst 1</Name>
<StandardArray>
<nx>1</nx>
<ny>5</ny>
<dx>0</dx>
<dy>80.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>0</x>
<y>-1430.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 6</ID>
<Name>South Inst 2 VCCIO Base</Name>
<StandardArray>
<nx>2</nx>
<ny>3</ny>
<dx>100.00</dx>
<dy>160.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<x>-250.00</x>
<y>-810.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern>
<ID>Terminal Pattern ID 7</ID>
<Name>South Inst 2 VCCIO Staggered</Name>
<StandardArray>
<nx>2</nx>
<ny>3</ny>
<dx>100.00</dx>
<dy>160.00</dy>
<TerminalPatternLowerLeftTerminalCenter>
<X>-200.00</x>
<y>-890.00</y>
</TerminalPatternLowerLeftTerminalCenter>
</StandardArray>
</TerminalPattern>
<TerminalPattern-Array>

NOTE: The TerminalPatternLowerLeftTerminalCenter has been specified in each of these seven
Terminal Patterns above, yet this is un-necessary, as the offset from one terminal pattern to the
next terminal pattern could have been specified under section 6.5.1.2 Relationship — to — Active
Zone below. The above TerminalPatternLowerLeftTerminalCenter coordinates are calculated
based off the assumption that the entirety of Bank 1 is centered with the centered of the
ActiveZone. In reality, Bank 1 may not be the final full configuration of all the die circuitry within
the ActiveZone, and it may be just simply easier to adjust the final configuration with respect to
the Active Zone instead of calculating all of the intermediate coordinates for every
TerminalPatternLowerLeftTerminalCenter.
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6.5.1.1.1 Terminal Pattern (cont’d)

Alternatively, TerminalPatterns can be grouped under a PatternGroup and their relationship
between each other been determined via the Offset values. The PatternGroup could then be

placed with respect to the ActiveZone under section 6.5.1.2 below.

6.5.1.1.2 Pattern Group

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup/
TerminalPattern-Array/PatternGroup

diagram

®FromTerminalPatternID

J PatternRelationship Al
‘:_.:ilD\eTermina\Lu:atiunRe\aﬁunshipType

1.@

FTerminalPatterniD
xsistring

type | DieTerminalPatternGroupType, DieTerminalLocationRelationshipType, DieTransformation-ArrayType,

TransformDuplicateType.

Before creating any PatternGroup, it is best to understand the most efficient form of defining the
grouping to represent the duplication for the North and South channels as define in Figure 20 -
Complex Array of 12 instantiations of a UCle Function above.

e Terminal Pattern ID 1 and 2 across all 12 instantiations of the UCle in the Bank 1
example have a contiguous sequential terminal numbering.

e Terminal Pattern ID 5 is a shared set of VSS terminals between the South and North
channels and is not duplicated when a copy of the South channel is duplicated to form
the North channel. For this reason, Terminal Pattern ID 5 does not form part of the
PatternGroup that will be used later to create the North channel. However, Terminal
Pattern ID 5 continues the terminal numbering from the Back to the Front for Bank 1 for
that singular column of terminals.
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6.5.1.1.2 Pattern Group (cont’'d)

e The remaining terminals as defined within Terminal Pattern ID 3, 4, 6 and 7 across all
instantiations in Bank 1 follow the S-H (Snake — Horizontal) pattern and continue the
terminal numbering sequence from the shared VSS terminals.

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup/
TerminalPattern-Array/PatternGroup/PatternRelationship/RelationshipTransformations

SelectionCenter
JEP30-D10EmptyType

S e e ——— -
dlaglam | DieTransformation-ArrayType |
: FToTerminalPatterniD |
| !
- |
| " ToPatternGrouplD |
| |
| |
| |
| |
: |
| e |
| ‘ TransformMirrorType |
| | [origin | |
| ‘ JEP30-D10:EmptyType l
\
| | |
| JEP30-D10:EmptyType [
J RelationshipTransformations L | |
‘ type ‘ DieTransformation-ArrayType _ |
|
| |
‘ |vpe[JEP30-D10:EmptyType |
| |
| |
c - |
______________ 1
| TransformRotateType
|
|
CER |
—/
= |
|

TransformRotateType

|| ofset
|tvpe]JEP30-D10:PaintXYType

type | DieTransformation-ArrayType, TransformMirrorType, JEP30-D10:EmptyType, JEP30-D10:PointXYType,

TransformRotateType.
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6.5.1.1.2 Pattern Group (cont’d)

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/TerminalGroup/
TerminalPattern-Array/PatternGroup/PatternRelationship/Duplicate

=

w
0
g
El

" s e ownce
[ -PrefixRowtode 1
| |Q._.-.Ta'r'|=\rr":ﬂ3aa ngT::alT'
Sx-suffinCode ||

typa | ot '13 ]

[ %-SuffixRowCods 1
| |%_nTa'r'|a\J'r—a'~3aa '|.;T,:=T

=¥-PrefixCode ||

typa | wmstri '13 ]

|‘(P‘r¢FmColumnCn-cl¢ L]
typa | Column Terminaltiu mberlrdering Typ aIT'

[ Sufrncode |

typa | xestrn: ]

1=

Tha M Sosence =

, Duplicate iy -
'+ ooz | TransformDughcataTypa 1 |@} 2R [ v-suffixColumnCode L]

------------------ | |_._J'r'1'[='r'1a\J'r"a'~3.:|a ﬂgT,:a'T'

| PrefixHumericalSequence

| | Mumazrical mum.a'l',:a

[ Pmﬁxﬁbhab-mral" wence

pa |.-3\. phabatical sa:uan..:T:::

| SufficMlumernicalSequence

| | Mumarical La:Jan._aT::a

[ suffdiphabeticatsequence

| |.-5. phabeticaliaguancaTy ;a

ri

. —_— e —
dlagram TransformDuplicateT ype
:-: ntegar

NumericalSequenceType, AlphabeticalSequenceType.

type | TransformDuplicateType, RowTerminalNumberOrderingType, ColumnTerminalNumberOrderingType,
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6.5.1.1.2 Pattern Group (cont’d)

Option 1 — Leveraging Pattern Groups for the purpose of applying Terminal numbering.

Group TerminalPattern ID 1 and 2 into a single PatternGroup ID 1 called
“South_Instl_TrmlPtrn1-2".

Create an array of PatternGroup ID 1 “South_Instl_TrmIPtrn1-2" six times in the Y direction via
a new PatternGroup ID 2 called “South_Inst1-6_PtrnGrpl”.

Duplicate PatternGroup ID 2 “South_Inst1-6_TrmlIPtrn1-2” one time in the X direction into a
new PatternGroup ID 3 called “South-North_Inst1-6_PtrnGrp2”, ensuring that you mirror in
both the horizontal and vertical axis for the North channel.

0 This enables the assignment of a unique sequence of terminal numbering to be applied
specifically to the terminals defined within PatternGroup ID 3.

Group TerminalPattern ID 3 and 4 into a single PatternGroup ID 4 called
“South_Instl_TrmlPtrn3-4".

Create an array of PatternGroup ID 4 “South_Inst1, 3, 5_PtrnGrp4” three times in the Y
direction into a new PatternGroup ID 5 “South_Inst1, 3, 5_PtrnGrp4”.

Group TerminalPattern ID 6 and 7 into a single PatternGroup ID 6 called
“South_Inst2_TrmlIPtrn6-7".

Create an array of PatternGroup ID 6 “South_Inst2, 4, 6_PtrnGrp6” three times in the Y
direction into a new PatternGroup ID 7 “South_Inst2, 4, 6_PtrnGrp6”.

Group PatternGroup ID 5 and 7 into a single PatternGroup ID 8 called “South_Inst1-
6_PtrnGrp5, 7”

Duplicate PatternGroup ID 8 “South_Inst1-6_PtrnGrp5, 7” one time in the X direction into a
new PatternGroup ID 9 called “South-North_Inst1-6_PtrnGrp8”, with a straight offset and
without rotation or mirroring.

0 This enables the assignment of a unique sequence of terminal numbering to be applied
specifically to the terminals defined within PatternGroup ID 9.

Create an array of TerminalPattern ID 5 “VSS Center Inst 1” six times in the Y direction via a
new PatternGroup ID 10 called “VSS Center Inst 1-6”.

0 This enables the assignment of a unique sequence of terminal numbering to be applied
specifically to the terminals defined within PatternGroup ID 10.

Group PatternGroup ID 3, 9 and 10 into a single PatternGroup ID 11 called “Bank 1”.
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6.5.1.1.2 Pattern Group (cont’d)
Table 32 - Pattern Group Construction
Pattern . . Pitch (dx) | Pitch (dy)
Group ID Name Pattern Relationship nX | Y | Offset o) | 1 Offset (y)
Terminal Pattern ID 1
1 South_Instl_TrmlPtrn1-2 Terminal Pattern ID 2
Duplicate
2 South_Inst1-6_PtrnGrpl Pattern Group ID 1 1 6 0 500.00
South-North_Inst1- Offset & Mirror (H & V)
3 6_PtrnGrp2 Pattern Group ID 2 1900.00 0
Terminal Pattern ID 3
4 South_Instl_TrmlPtrn3-4 Terminal Pattern ID 4
South_Inst1, 3, Duplicate
5 5 PtrnGrp2 Pattern Group ID 4 13 0 1000.00
Terminal Pattern ID 6
6 South_Inst2_TrmIPtrn6-7 Terminal Pattern ID 7
South_Inst2, 4, Duplicate
! 6_PtrnGrp6 Pattern Group ID 6 1]3 0 1000.00
8 South_Instl1-6_PtrnGrp5, Pattern Group ID 5
7 Pattern Group ID 7
South-North_Inst1- Offset & Mirror (H & V)
9 6_PtrnGrp8 Pattern Group ID 2 300.00 0
10 VSS Center Inst 1-6 Terminal Pattern ID 5 1|6 0 500.00
Pattern Group ID 3
11 Bank 1 Pattern Group ID 9
Pattern Group ID 10
<PatternGroup>

<ID>Pattern Group ID 1</ID>

<Name>South_Instl TrmlPtrnl-2</Name>
<PatternRelationship>
<TerminalPatternID>Terminal Pattern ID 1</TerminalPatternID>
<TerminalPatternID>Terminal Pattern ID 2</TerminalPatternID>
</PatternRelationship>
</PatternGroup>
<PatternGroup>

<ID>Pattern Group ID 2</ID>

<Name>South_Instl-6_PtrnGrpl</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 1</PatternGroupID>

<Duplicate>

<nx>1</nx>
<ny>6</ny>
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<Y-PrefixCode>Inst
<dy>500.00</dy>

</Duplicate>

</PatternRelationship>

</PatternGroup>

1</Y-PrefixCode>
2</Y-PrefixCode>
3</Y-PrefixCode>
4</Y-PrefixCode>
5</Y-PrefixCode>
6</Y-PrefixCode>




JEDEC Publication No. 30-P100E

6.5.1.1.2 Pattern Group (cont’d)

<PatternGroup>
<ID>Pattern Group ID 3</ID>
<Name>South-North_Instl-6_PtrnGrp2</Name>
<PatternRelationship>
<FromPatternGroupID>Pattern Group ID 2</FromPatternGroupID>
<RelationshipTransformations>
<ToPatternGroupID>Pattern Group ID 2</ToPatternGroupID>
<Offset>
<x>1900</x>
<y>0</y>
</Offset>
<Mirror>
<SelectionCenter/>
<Horizontal/>
</Mirror>
<Mirror>
<SelectionCenter/>
<Vertical/>
</Mirror>
</RelationshipTransformations>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 4</ID>
<Name>South_Instl_TrmlPtrn3-4</Name>
<PatternRelationship>
<TerminalPatternID>Terminal Pattern ID 3</TerminalPatternID>
<TerminalPatternID>Terminal Pattern ID 4</TerminalPatternID>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 5</ID>
<Name>South_Instl, 3, 5_PtrnGrp4</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 4</PatternGroupID>
<Duplicate>
<nx>1</nx>
<ny>3</ny>
<Y-PrefixCode>Inst 1</Y-PrefixCode>
<Y-PrefixCode>Inst 3</Y-PrefixCode>
<Y-PrefixCode>Inst 5</Y-PrefixCode>
<dy>1000.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 6</ID>
<Name>South_Inst2_TrmlPtrn6-7</Name>
<PatternRelationship>
<TerminalPatternID>Terminal Pattern ID 6</TerminalPatternID>
<TerminalPatternID>Terminal Pattern ID 7</TerminalPatternID>
</PatternRelationship>
</PatternGroup>

Page 239
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6.5.1.1.2 Pattern Group (cont’d)

<PatternGroup>
<ID>Pattern Group ID 7</ID>
<Name>South_Inst2, 4, 6_PtrnGrp6</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 6</PatternGroupID>
<Duplicate>
<nx>1</nx>
<ny>3</ny>
<Y-PrefixCode>Inst 2</Y-PrefixCode>
<Y-PrefixCode>Inst 4</Y-PrefixCode>
<Y-PrefixCode>Inst 6</Y-PrefixCode>
<dy>1000.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 8</ID>
<Name>South_Instl-6_PtrnGrp5, 7</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 5</PatternGroupID>
<PatternGroupID>Pattern Group ID 7</PatternGroupID>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 9</ID>
<Name>South-North_Instl-6_PtrnGrp8</Name>
<PatternRelationship>
<FromPatternGroupID>Pattern Group ID 8</FromPatternGroupID>
<RelationshipTransformations>
<ToPatternGroupID>Pattern Group ID 8</ToPatternGroupID>
<Offset>
<X>300< /x>
y>0</y>
</0ffset>
</RelationshipTransformations>
</PatternRelationship>
</PatternGroup>
<PatternGroup>
<ID>Pattern Group ID 10</ID>
<Name>VSS Center Inst 1-6</Name>
<PatternRelationship>
<TerminalPatternID>Terminal Pattern ID 5</TerminalPatternID>
<Duplicate>
<nx>1</nx>
<ny>6</ny>
<dy>500.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>
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6.5.1.1.2 Pattern Group (cont’d)

<PatternGroup>
<ID>Pattern Group ID 11</ID>
<Name>Bank 1</Name>

<PatternRelationship>
<PatternGroupID>Pattern Group ID 3</PatternGroupID>

<PatternGroupID>Pattern Group ID 9</PatternGroupID>
<PatternGroupID>Pattern Group ID 10</PatternGroupID>

</PatternRelationship>

</PatternGroup>
6.5.1.2 Relationship —to — Active Zone

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/Relationship-to-
ActiveZone

diagram

type | Relationship-to-ActiveZoneType, TerminalSet-to-ActiveZone-X-OffsetType,

TerminalSet-to-ActiveZone-Y-OffsetType

For non-symmetrical Terminals around the ActiveZone center, offset dimensions may be
referenced from the Terminal Contact Area to the ActiveZone area. This data can be captured in

the Relationship-to-ActiveZone section.
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6.5.1.2.1 X-Offset
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/Relationship-to-
ActiveZone/X-Offset
diagram ';rrmag:-to_ﬂct:elo_ne:ﬂgztae __________ -|
part 1 of ...
2 .+ X1-LeftSideOfActiveZone-to-LeftSideOfLefiTerminalContactArea !il

E_ :_J'p_eJJEP3D D1:ValuesetType 4

+ X2-LeftSideOfActiveZone-to-CenterOfLeftTerminalContactArea E‘

| X3-LeftSideOfActiveZ one-to-RightSideOfLeftTerminalContactArea é.‘

0
L

0

0

0

'
s
0

&

i

0

0

i X4-LeftSideOfActiveZone-to-LeftSideOfCenterTerminalContactArea !i‘

1 X5-LeftSideOfActiveZone-to-CenterlineOfTerminal Group !i'l

5]

Lot

i X11-CenterOfActiveZone-to-CenterOfLeftTerminalContactArea !i'l

.+ X14-CenterOfActiveZone-to-CenterlineOfTerminalGroup

&
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6.5.1.2.1 X-Offset (cont’d)

diagram | T'x-Offset B ;.. X14-CenterOfActiveZone-to-CenterlineOfTerminalGroup 5
part 2 of | ifypz[TerminalSet to ActiveZone Y- OffsetType
2 D R T R

type | TerminalSet-to-ActiveZone-X-OffsetType, JEP30-D10:ValueSetType

Table 33 — Terminal Group to Active Zone X-Offset lists out all the various dimensions that can
be selected from any major point of the ActiveZone to any point of the terminal contact area in X
direction.

Center of Center Terminal Contact Area is the same as Centerline of Terminal Group, however
the use of the “...Centerline of Terminal Group” is more encompassing since it also includes the
centerline of a row or column of an even number of terminals, i.e., midway between terminal 2
and terminal 3 of 4 terminals in a row or column.
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6.5.1.2.1 X-Offset (cont’d)

Table 33 - Terminal Group to Active Zone X-Offset

Symbol Description
X1 Left side of Active Zone to Left Side of Left Terminal Contact Area
X2 Left side of Active Zone to Center of Left Terminal Contact Area
X3 Left side of Active Zone to Right side of Left Terminal Contact Area
X4 Left side of Active Zone to Left Side of Center Terminal Contact Area
X5 Left side of Active Zone to Centerline of Terminal Group
X6 Left side of Active Zone to Right side of Center Terminal Contact Area
X7 Left side of Active Zone to Left side of Right Terminal Contact Area
X8 Left side of Active Zone to Center of Right Terminal Contact Area
X9 Left side of Active Zone to Right side of Right Terminal Contact Area
X10 Center of Active Zone to Left side of Left Terminal Contact Area
X11 Center of Active Zone to Center of Left Terminal Contact Area
X12 Center of Active Zone to Right side of Left Terminal Contact Area
X13 Center of Active Zone to Left side of Center Terminal Contact Area
X14 Center of Active Zone to Centerline of Terminal Group
X15 Center of Active Zone to Right side of Center Terminal Contact Area
X16 Center of Active Zone to Left side of Right Terminal Contact Area
X17 Center of Active Zone to Center of Right Terminal Contact Area
X18 Center of Active Zone to Right side of Right Terminal Contact Area
X19 Right side of Active Zone to Left side of Left Terminal Contact Area
X20 Right side of Active Zone to Center of Left Terminal Contact Area
X21 Right side of Active Zone to Right side of Left Terminal Contact Area
X22 Right side of Active Zone to Left side of Center Terminal Contact Area
X23 Right side of Active Zone to Centerline of Terminal Group
X24 Right side of Active Zone to Right side of Center Terminal Contact Area
X25 Right side of Active Zone to Left side of Right Terminal Contact Area
X26 Right side of Active Zone to Center of Right Terminal Contact Area
X27 Right side of Active Zone to Right side of Right Terminal Contact Area
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6.5.1.2.2 Y-Offset

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/Relationship-to-
ActiveZone/Y-Offset

diagram
part 1 of
2

_+ Y7-BackSideOfActiveZone-to-BackSideOfFrontTerminalContactArea !i|
:_tl'L:u_-':lJEP3D-D‘ID:\falueSetType ¢

_: Y8-BackSideOfActiveZone-to-CenterOfFrontTerminalContactArea !i‘
'type[JEP30-D10ValueSetType ;

_: Y13-CenterOfActiveZone-to-BackSideOfCenterTerminalContactArea é
'type JEP30-D10:ValueSetType :

E— Y-Offset é@ ' _E— Y14-CenterOfActiveZone-to-CenterlineCfTerminalGroup !i‘
:_tJ'p_-':JTerminalSet-to-ActiueZone-‘r’-OffsetTyp_e_J : :_tJ'p_-':JJEP3 0-D10:ValueSetType [
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6.5.1.2.2 Y-Offset (cont’d)

diagram | "y0ffsat D—I-E:EH | ¥14-CenterOfActiveZone-to-CenterlineOfTerminalGroup

o]

part 2 of
2

type | TerminalSet-to-ActiveZone-X-OffsetType, JEP30-D10:ValueSetType

Table 34 — Terminal Group to Active Zone Y-Offset lists out all the various dimensions that can
be selected from any major point of the ActiveZone to any point of the terminal contact area in X
direction.
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6.5.1.2.2 Y-Offset (cont’d)
Table 34 - Terminal Group to Active Zone Y-Offset
Symbol Description
Y1l Back side of Active Zone to Back side of Back Terminal Contact Area
Y2 Back side of Active Zone to Center of Back Terminal Contact Area
Y3 Back side of Active Zone to Front side of Back Terminal Contact Area
Y4 Back side of Active Zone to Back side of Center Terminal Contact Area
Y5 Back side of Active Zone to Centerline of Terminal Group
Y6 Back side of Active Zone to Front side of Center Terminal Contact Area
Y7 Back side of Active Zone to Back side of Front Terminal Contact Area
Y8 Back side of Active Zone to Center of Front Terminal Contact Area
Y9 Back side of Active Zone to Front side of Front Terminal Contact Area
Y10 Center of Active Zone to Back side of Back Terminal Contact Area
Y11 Center of Active Zone to Center of Back Terminal Contact Area
Y12 Center of Active Zone to Front side of Back Terminal Contact Area
Y13 Center of Active Zone to Back side of Center Terminal Contact Area
Y14 Center of Active Zone to Centerline of Terminal Group
Y15 Center of Active Zone to Front side of Center Terminal Contact Area
Y16 Center of Active Zone to Back side of Front Terminal Contact Area
Y17 Center of Active Zone to Center of Front Terminal Contact Area
Y18 Center of Active Zone to Front side of Front Terminal Contact Area
Y19 Front side of Active Zone to Back side of Back Terminal Contact Area
Y20 Front side of Active Zone to Center of Back Terminal Contact Area
Y21 Front side of Active Zone to Front side of Back Terminal Contact Area
Y22 Front side of Active Zone to Back side of Center Terminal Contact Area
Y23 Front side of Active Zone to Centerline of Terminal Group
Y24 Front side of Active Zone to Front side of Center Terminal Contact Area
Y25 Front side of Active Zone to Back side of Front Terminal Contact Area
Y26 Front side of Active Zone to Center of Front Terminal Contact Area
Y27 Front side of Active Zone to Front side of Front Terminal Contact Area
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6.5.1.3 Terminal Group to Terminal Group Relationships
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalGroup-Array/
TerminalGroupToTerminalGroupRelationships
diagram ’Ee;m;l;upT_oT;iEGEpaati;sﬁsae_ T _i
|
| |
| |
| |
JTer inalG pToTerminalG Relati hip:
'pe|DieTerminalGroupToTerminalGroupRelationshipsType
1.2
type | DieTerminalGroupToTerminalGroupRelationshipsType, JEP30-D10:PointXYType
6.5.2 Terminal Regions - Array
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-Array
diagram ( [ - T Y
g ;_Reginn—ArrayType |
! Region-Array | 2 [
itype|Region-AnayType 7 ||
| AreaSelection I |
;1 --------------------------- type| RegionAreaSelectionType | |
1 = I |
i | TerminalSelection i3] l | |
i | | type RegionTerminaISeIectinnType'— |
e -
type | Region-ArrayType, RegionType, RegionAreaSelectionType, RegionTerminalSelectionType.
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6.5.2.1 Area Selection
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-Array/Region/AreaSelection
diagram = T T e
| RegionAreaSelectionType |
| FID |
| |tvpelxsistring |
| Rectangle a |
| type ReferenceRectangIeGrnupT}rpe'— |
| AreaSelection __:_E)EI_ RegularPolygon | |
type| RegionAreaSelectionType type| ReferenceReqularPolygonGroupType |
1e | | [ ShapeCenter 1 |
| {typelJEP30-D10:PointiY Type |
| StartingPoint + |
| “= 5 /0| JEP30-D10:PointkV Type | |
| EndPoint + |
| type|JEP30-D10:PointXY Type | |
| | | ContourShapeGroup e |
| type CnntnurShapeGroupT}rpe'— |
le - - _1
type | RegionAreaSelectionType, ReferenceRectangleGroupType, ReferenceRegularPolygonGroupType,
JEP30-D10:PointXYType, ContourShapeGroupType.
6.5.2.2 Terminal Selection
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-Array/Region/TerminalSelection
diagram

| TerminalSelection l Select 5 |
type|RegionTerminalSelectionType \ [type|RegionalTerminalSelectionType | |
1 | | eerI S h |

| 1+ Deselect E‘
i1ypz[RegionalTerminalSelectionType 7 |
| 0.2 |
L

type

RegionTerminalSelectionType, RegionalTerminalSelectionType.
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6.5.2.2.1

Select

path

PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-
Array/Region/TerminalSelection/Select,

PartModel/PackageSection/Die-Array/Die/TerminalGroups/Regions-
Array/Region/TerminalSelection/Deselect

diagram

FTerminalPatternlD

 PatternGrou plD

 TerminalGrou plD

type [JEP30-D10:MinlntegerOfOneType
minln-:l-me:(ln-:ll‘l |

el

= FromRowTer

type [JEP30-D10:MinlntegerOfOneType
n1|n|n-:|-ma><|n-:||'| |

F ToRowTerminallndex

type |JEP3D-D1D:MinlntegerOfOneT)rpe
minlncl/maxIncl |1 I

J Select =
|t-.'pe|ReglonaITermlnaISeIectlonT)rpe

ColumnTerminalind

type |JEP3D-DTD:MinlntegerOfOneT)rpe

minlncl/maxIncl |1 I |

Nnd

= FromColumnTer
type |JEP3D-D1D:MinlntegerOfOneT)rpe
minlncl/maxIncl |1 I

" ToColumnTerminallnd
type [JEP30-D10:MinlntegerQfOneType
minlncl/maxIncl |1 I

= PolarTerminalind

type [JEP30-D10:MinlntegerOfOneType
|

| minlncl/maxIncl |1

= FromPolarTerminallndex
type [JEP30-D10:MinlntegerOfOneType
minlncl/maxIncl |1 I

" ToPolarTerminalind
type [JEP30-D10:MinlntegerOfOneType
minlncl/maxIncl |1 I

= FromTerminalNumber

FToTerminalNumber

type

RegionalTerminalSelectionType.
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6.5.3 Terminal Materials - Array
path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalMaterial-Array
diagram { [T T T~ T T~ T~~~ — 7

,EeTerminalMateriaI-ArrayType

o td-609AlloyComposition
et

_l TerminalMaterial-Array LI:I—E:E'J TerminalMaterial 5%
I_tL'LJ_elDieTerminalMateriaI-ArrayTyge 1 [type[DieTerminalMaterialType

1.2

FBaseMaterial

BaseMaterialType

FotherBaseMaterial

Plating-Array
Plating-ArrayType

type | DieTerminalMaterial-ArrayType, DieTerminalMaterialType, J-Std-609AlloyCompositionType,

J-Std-609e-codeType, BaseMaterialType, Plating-ArrayType.

The J-Std-609AlloyComposition and J-Std-609e-code enumerated values are defined in “Annex
A (informative) Example Alloys and Associated Material Codes” in the J-Std-609, “Marking,
Symbols, and Labels of Leaded and Lead-Free Terminal Finished Materials Used in Electronic

Assembly” standard.

The is PlatingThicknessUOM specified in um.
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6.5.4

CTE - Array

path

PartModel/PackageSection/Die-Array/Die/TerminalGroups/CTE-Array

diagram

xs:declmal

"~ x-Value
|type[xsdecima

|type[xs:decima

|type[xsidecima

type

ReferenceCTE-ArrayType, ReferenceCTEType, TemperatureConditionType, JEP30-D10:CTE-UOMType,
CTE-GraphType.
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Terminal Shape - Array

path

PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalShape-Array

diagram

DieTerminalShape-ArrayType

—
DieTerminalShapeType

|typeJEP30-D10:EmptyType

T -{:;E-a-' BH ®

"pe/DieTerminalshape-ArrayType ype|DieTerminalshapeType * |

! Terminalshape-Aray | & |@3 | Terminalshape :_] |@3 5 |typ=[JEP30-D10:EmptyType|

|tvpe[JEP30-D10:EmptyType

H ey SoldermaskOpening
P P e UEP30-D10:EmptyType

-

J RoundedRectangle [%
type|ReferenceRoundedRectangleType

| [ ModifiedRectangle

|

|

|

|

| |
E - type ReferenceModifiedRectangIeTypeeﬁ |
W |

|

|

|

|

ReferenceCircIeT pe

| [ Double-D L
type|ReferenceDouble-DType

J Contour [%

type|ReferenceTerminalContourType

|

|

|

|

|

|

|

|

| i

| : _ [ Rectangle #f
| E type|ReferenceRectangleType
|

|

|

|

|

|

|

|

type

DieTerminalShape-ArrayType, DieTerminalShapeType, JEP30-D10:EmptyType,
JEP30-D10:UnspecifiedDimensionalValueSetType, ReferenceRectangleType,
ReferenceRoundedRectangleType, ReferenceModifiedRectangleType, ReferenceCircleType,

ReferenceDouble-DType, ReferenceTerminalContourType

The TerminalShape-Array for Die’s is a subset of the shapes defined in section 5.13.1.6 Terminal
Shape above.
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6.5.6 Terminal Specification - Array

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalSpecification-Array

diagram | - o T T I

—
DieTerminalSpecificationType

TerminalPatternlD

=PatternGrou plD

type|xsistring

TerminalGrouplD

TerminalRegionlD

xs:strin

J TerminalSpecification-Array L | TerminalSpecification A F EH
|t.'pelDieTermir1aISpecification—ArrayT)rpe |t.'[:e|DieTerminaISpecifi(ationT)rpe R

x|

type | TerminalSpecification-ArrayType, TerminalSpecificationType, JEP30-D10:EmptyType

6.5.7 Terminal Detail - Array

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-Array

diagram 1
. TerminalDetail-Array : - |
typs|DieTerminalDetail-ArrayType ; o

ofi=]
EJ DieTerminalMumberPatternType E.:I |

B L T ey £ 1 A
0..00 |
et |

type | DieTerminalDetail-ArrayType, TerminalDetailType, DieTerminalNumberPatternType,
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6.5.7.1 Terminal Detail

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-Array/TerminalDetail

diagram

ERowTerm inallndex

type [JEP30-D10:MinlntegerOfOneType
minlncl/max n-:I|‘I

E N
ColumnTerminallndex

type |JEI33[J—D1D:MinlntegerOfOneT)rpe
minlncl/maxincl[1

IEP<'.~I.arTerm inalindex

type [JEP30-D10:MinlntegerOfOneType
minlncl/max n-:I|1

........................

type | DieTerminalDetailType, TerminalCenterType, TerminalStatusType, JEP30-D10:EmptyType.

Similar to section 5.13.3.1 Terminal Detail above, this section identifies the relationship between
the electrical TerminalNumber and the physical terminal location in the ActiveZone. The physical
terminal location can be defined by a set of x,y coordinates, or by a combination of two choices,
where the first choice is the identification of either the TerminalPattern, PatternGroup or the
TerminalGroup, and the second choice is the combination of RowTerminalindex and the
ColumnTerminalindex or the PolarTerminalindex. TerminalDetail is primarily used when there is
a need to specify the details for individual terminals that do not fit a pattern. This can be an
excessive overhead for quantity of terminals, so it is preferred to us TerminalNumberingPattern
as defined in section 6.5.7.2 below.

Based on Figure 21 — Single UCle Instantiation in South Channel Inst 1 above, TerminalNumber
196 is missing from TerminalPatternID 1, and TerminalNumber 234 is missing from
TerminalPatternID 1. However, these Terminal numbers change from one instantiation to the next
so a reference to the TerminalNumber for the purpose of specifying a missing status is incorrect,
if you want to ensure that these relative locations are missing from every instantiation of these
terminal patterns. In this case, reference to these missing terminals should be based their index
location with respect to their terminal pattern, as shown in Figure 23.
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6.5.7.1 Terminal Detail (cont’d)

Terminal Pattern ID 1

Terminal Pattern ID 2

* o o o @
* & o @

Column 9, Row 6 is Missing

Figure 23 - Missing Terminal for Terminal Patterns

Column 16, Row 6 is Missing

*® o o o @

/

Specifying the missing terminal from the Terminal Pattern by reference to its location
specific terminal number, means that by duplicating this pattern to other locations, the same respective

terminal location within that pattern ID would have the same terminal status.

as opposed to a

The status of Missing, Deleted and Excluded are defined in section called “Terminal-count

suffixes” of JESD30.

<TerminalDetail>
<ID>1</ID >

<TerminalPatternID>1</TerminalPatternID >
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>16</ColumnTerminalindex>

<TerminalStatus>
<Missing/>
</TerminalStatus>
</TerminalDetail>
<TerminalDetail>
<ID>2</ID >

<TerminalPatternlD>2</TerminalPatternID >
<RowTerminallndex>3</RowTerminallndex>
<ColumnTerminallndex>9</ColumnTerminallndex>

<TerminalStatus>
<Missing/>
</TerminalStatus>
</TerminalDetail>
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6.5.7.2 Terminal Number Pattern

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-Array/TerminalNumberPattern

diagram T T T T T T T T T T T T T T T T T
DieTerminalNumberPatternType
"D
|type[xsstring

= TerminalPatternID

|type|xsstring

= TerminalGrou plD

= RegionlD

|type|xsstring

Activefone

|
|
|
|
|
| EPattern'Grcbu|:lI[}
|
|
|
|
|
|

type[JEP30-D10:Empty Type

| TerminalNumberPattern | h |E)E|
:t-'FEJDieTerminaINumberPattemT)rpeE:;I | ;
------------------------------------------------------------ R :
0. |
| Sequential H
| type|SequentialTerminalMumberQrderingType |
| He
: Grid I
| type| GridTerminalNumberOrdering Type |
| | TerminalDetailExceptions &
| \type|DieTerminalDetailEx ceptionsType &
_____________________________________________________________ o
| 0.
- e — o — e —

type | DieTerminalNumberPatternType, DieFirstTerminalLocationType, TerminalDetailExceptionsType,

DieTerminalNumberPatternGridSequentialType, DieTerminalNumberPatternGridType.

group | NumberingRestrictionGroup

The TerminalNumberPattern section that can be defined specifically to a TerminalPattern,
PatternGroup, TerminalGroup or to all the terminals within a specific TerminalRegion, or finally to
all the terminals within an ActiveZone.
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6.5.7.2.1 First Terminal Location

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/FirstTerminalLocation

. -
dlagram 'EeFirstTermina\ln(atinnType

TerminalCenterType

|

|

| =

| ~ RowTerminallndex
|

|

|

type [JEP30-D10:MinIntegerOfOneType
minlncl/maxIncl[1 [

~ ColumnTerminallndex

\

\

\

\

\

\

type [JEP30-D10:MinIntegerOfOneType ‘
mlnlmcl-mexlmclh | ‘
\

\

\

\

\

\

\

\

. FirstTerminallocation HCE o

FPolarTerminalindex

type [JEP30-D10:MinIntegerOfOneType
minlncl mexlncll'l |

| |Tn(atinnReIative-tn-SeIE:tinn(emErType —i
| | [Fode | |
| J LocationRelative-to_SelectionCenter | ||'|'.‘E|LDEEtIUﬂRE|EtIVE-tD-SE|EEt\UI‘ICEﬂtErCUdET)‘FIE| |
EH 8= H

| [type[LocationRelative-to-SelectionCenterType &= FDescription | |
| | |type[LecationRelative-to-SelectionCenterDescriptionType |

| l-- - - l
______________________________ —

type | DieFirstTerminalLocationType, TerminalCenterType, JEP30-D10:MinIntegerOfOneType,

LocationRelative-to-SelectionCenterType, LocationRelative-to-SelectionCenterCodeType,

LocationRelative-to-SelectionCenterDescriptionType.

The enumerated values for the LocationRelative-to-SelectionCenter (Code and Description) are
defined in Table 35.
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5.13.3.2.1 First Terminal Location (cont’d)
Table 35 - Location Relative to Selection Center
Code Description
SW Southwest
SE Southeast
NE Northeast
NW Northwest
BL Back-Left
BC Back-Center
BR Back-Right
FL Front-Left
FC Front-Center
FR Front-Right
LB Left-Bottom
LC Left-Center
LT Left-Top
RB Right-Bottom
RC Right-Center
RT Right-Top
L Left
B Back
R Right
F Front

Reference the “Single Position” single terminal illustrations in JESD30, Annex A for graphical
representations of some of the above descriptions.
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6.5.7.2.2 Terminal Details Exception

path | PartModel/PackageSection/Die-Array/Die/TerminalGroups/TerminalDetail-
Array/TerminalNumberPattern/TerminalDetailExceptions

diagram [ T - T n

TerminalCenter %]

type| TerminalCenterType T

Tum

Terminallndex

|
|
|
|
—'.—EI |
type| TerminallndexType |
|
|
|
|

i TerminalDetailExceptions

type|DieTerminalDetailExe ?EEiP_”_S_T)‘PE.,_ET?

TerminalNumber

2|
type|TerminalNumberType

TerminalStatus

o TerminalStatusiype
| type| TerminalStatusType

type | DieTerminalDetailExceptionsType, TerminalCenterType, TerminallndexType, TerminalNumberType,

TerminalStatusType.

Referring to the example defined in section 6.5.1.1 Terminal Group above, Figure 24 shows the
terminal numbering sequence for all the terminals that make up Bank 1. Here you can see 3
distinct patterns each with their own numbering sequence.
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6.5.7.2.2 Terminal Details Exception (cont’d)
2,655 2,730 2,870 2700
) ,

- : ; _ ; ' 7§ £
PR (oo ot kel sl ool S e R o o P b R ; ; at- 90

s - - Q $ 19 AN % » v

L] y 4 |
1 22 2731 2733 | 2734 2736 23 45

2,701

Figure 24 - Terminal Numbering Sequence for Bank 1

Pattern Group ID 3 is represented within the two extremity columns within the green outlines. Refer to Table 32 — Pattern Group
Construction above for details of the Terminal patterns that makes the first pattern group which is duplicated 6 times to make the South
channel before being duplicated again and mirrored to make the north channel. This pattern group has a terminal numbering sequence of
Zig-Zag-Horizontal with a commencing location at the Back-left position starting at the number 1 and ends at 2700.

Pattern Group ID 10 is represented by the center red box and has a commencing location at the Back position starting at the number 2701
and ends at 2730 in the front position.

Pattern Group ID 9 is represented by the blue boxes on either side of pattern group 10 and has a commencing location at the Back-left
(Southwest or Left-Bottom) position starting at the number 2731 and ends at 2870 in the Front-right (Northeast or Right-Top) position.



JEDEC Publication No. 30-P100E
Page 262

6.5.7.2.2 Terminal Details Exception (cont’d)

The xml representation for this terminal numbering for Bank 1 is as follows:

<TerminalDetail-Array>
<TerminalNumberPattern>
<ID>Terminal Number Pattern ID 1</ID>
<PatternGroupID>Pattern Group ID 3</PatternGroupID>
<FirstTerminallLocation>
<LocationRelative-to-SelectionCenter>
<Description>Back-left</Description>
</LocationRelative-to-SelectionCenter>
</FirstTerminallLocation>
<Sequential>
<Description>Zig-Zag-Horizontal</Description>
</Sequential>
</TerminalNumberPattern>
<TerminalNumberPattern>
<ID>Terminal Number Pattern ID 2</ID>
<PatternGroupID>Pattern Group ID 10</PatternGroupID>
<FirstTerminallLocation>
<LocationRelative-to-SelectionCenter>
<Description>Back</Description>
</LocationRelative-to-SelectionCenter>
</FirstTerminallLocation>
<Sequential>
<Description>Back-to-Front</Description>
<NumericalSequence>
<Start>2701</Start>
</NumericalSequence>
</Sequential>
</TerminalNumberPattern>
<TerminalNumberPattern>
<ID>Terminal Number Pattern ID 3</ID>
<PatternGroupID>Pattern Group ID 9</PatternGroupID>
<FirstTerminallLocation>
<LocationRelative-to-SelectionCenter>
<Description>Back</Description>
</LocationRelative-to-SelectionCenter>
</FirstTerminallLocation>
<Sequential>
<Description>Zig-Zag-Horizontal</Description>
<NumericalSequence>
<Start>2731</Start>
</NumericalSequence>
</Sequential>
</TerminalNumberPattern>
</TerminalDetail-Array>

Assume now that Bank 1 is just one bank of an array of banks as shown in Figure 25 below
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6.5.7.2.2 Terminal Details Exception (cont’d)

Figure 25 - An Array of Banks in a Zone

Bank 1 as defined in Figure 24 — Terminal Numbering Sequence for Bank 1 above is replicated in an array of 5 rows and 4 columns.
Assume that the user wants to maintain the terminal numbering sequence as defined in Bank 1 for each of these blocks within the array,
with the only difference being the pattern location within the array as the prefix before the terminal number.
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6.5.7.2.2 Terminal Details Exception (cont’d)
<PatternGroup>

<ID>Pattern Group ID 12</ID>
<Name>South_Instl-6_PtrnGrpl</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 11</PatternGroupID>
<Duplicate>
<nx>4</nx>
<ny>5</ny>
<Y-PrefixCode>A</Y-PrefixCode>
<Y-PrefixCode>B</Y-PrefixCode>
<Y-PrefixCode>C</Y-PrefixCode>
<Y-PrefixCode>D</Y-PrefixCode>
<Y-PrefixCode>E</Y-PrefixCode>
<X-PrefixCode>1-</X-PrefixCode>
<X-PrefixCode>2-</X-PrefixCode>
<X-PrefixCode>3-</X-PrefixCode>
<X-PrefixCode>4-</X-PrefixCode>
<dx>4000.00</dy>
<dy>3500.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>

Since the Y-PrefixCode is entered into the xml file before the X-PrefixCode, then the first terminal
number for terminal 1 in Bank 1 in the zone position A1 becomes Al-1, The same respective
terminal in the A2-1, A3-1, A4-1, B1-1, B2-1, and so on.

If nx and/or ny is a large number, then the prefix and/or suffix codes can be auto generated in a
similar way as the numbering sequence is defined.

<PatternGroup>
<ID>Pattern Group ID 12</ID>
<Name>South_Instl-6_PtrnGrpl</Name>
<PatternRelationship>
<PatternGroupID>Pattern Group ID 11</PatternGroupID>
<Duplicate>
<Nx>4</nx>
<ny>5</ny>
<Y-PrefixColumnCode>
<AlphabeticalSequence/>
<Back-to-Front/>
</Y-PrefixColumnCode>
<X-PrefixRowCode>
<NumericalSequence>
<Suffix>-</Suffix>
</NumericalSequence>
<Left-to-Right/>
</X-PrefixRowCode>
<dx>4000.00</dx>
<dy>3500.00</dy>
</Duplicate>
</PatternRelationship>
</PatternGroup>
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6.5.7.2.2 Terminal Details Exception (cont’d)

D5

D4

D3

D2

D1

a b c d

Figure 26 - An Array of Zones in One District

Similar to the concepts of Banks within a Zone, an array of Zones can be embedded within a District. Each hierarchical level in the nesting
of pattern groups brings with it a corresponding prefix/suffix that gets appended to the reference label of the terminal number. Therefore,
in District D1a, Zone Al- the first terminal now becomes D1aAl-1.
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Annex A (informative) Shape Definitions & Dimensions

A.1  Shape Definitions

A.1.1 Rectangle

RectangleType ]
- Dimension1 & | o ont
| ' \fype|JEP30-D10:ValueSetType | B tmension .
Rectangle 1 |.{,} =i Dimenson2 o |
type|RectangleType | - | itype|JEP30-D10:ValueSetType |

Dimension?

Dimensionl is always in the x direction, horizontal direction,
or in the direction from left-to-right.

Dimension2 is always in the y direction, vertical direction, or
in the direction from back-to-front.

The Angle is measured with respect to 3 o’clock or the
horizontal line and is measured in a counter clockwise
direction so 12 o’clock is considered 90 degrees, 9 o’clock is
considered 180 degrees and 6 o'clock is considered 270
degrees.

L G
Rectangle L i '
t.|3E|REferenceRectangIeType | 0 et
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A.1.2 Rounded Rectangle

Dimension1

F 3
L J

RoundedRectangle -
i '|Je|RoundedRectangleType

Radius

Dimension2

,_REferEnceRoundEdRectangleType |

'
'
-

| RoundedRectangle il i_r
type|ReferenceRoundedRectangleType H

Dimensionl, Dimension2 and Angle are the same as for Rectangle.

If all 4 corners have the same radius, then RoundedRectangle can be used. If the radius is
different in any one corner, then ModifiedRectangle should be used.

A.1.3 Rounded Concave

[ttt |

ReferenceRectangleConcaveType

Dimensiont

r 3
v

RectangleConcave + ;_
t-'pE|ReferenceRectangleConcaveT)rpe i

Radius

Dimension2

Dimensionl, Dimension2 and Angle are the same as for Rectangle.
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A.1.4 Rectangle with Shoulder

| Dimensioni el
pe | ValueSetType

|| Dimension2 el
type | ValueSetType

|
|
|
|
|
|
) type | RectangleWithShoulderType T = [tvpe [xsinteger |
|
|
|
|
|
|

RectangleWith Shoulder Angle
| | Rectangular ShoulderType _i
| | _ Dimension‘.I [_;3 |
| Shoulder | == i bype [UnspecifiedValueSetType |
L —] 4
| :;.::e|Rectangular5huulderType | :__j Dimension? [“_;3 |
| | type [ UnspecifiedValueSetType 7
L o |
- - _

Some terminals have shoulders to control the depth of insertion into the printed

board. Because hole diameter on the printed board is dependant upon many
factors, one of which is the thickness of the printed board, due to aspect ratio

due to ensure hole fill, some of these parts are unsuitable for thicker printed
boards. If the hole size increases to be greater than the shoulder dimension,
then the part can fall deeper into the hole. For this and similar reasons, ~ 03
shoulder dimensions should be captured. '

-'\\

The RectangleWithShoulder/Dimensionl (D1) is in the same direction as
RectangleWithShoulder/Shoulder/Dimensionl (D3).

Similarily the RectangleWithShoulder/Dimension2 (D2) is in the same direction
as RectangleWithShoulder/Shoulder/Dimension2 (D4)

The RectangleWithShoulder/Shoulder/Dimensionl and
RectangleWithShoulder/Shoulder/Dimension2 are optional, since either of
these dimensions as RectangleWithShoulder/Dimension1 or D1 ™p2

RectangleWithShoulder/Dimension2, as can be seen from the 2"¢ image where

D2 = D4. However this is not always the case, and if different, but unspecified, then the
Unspecified element should be set under the UnspecifiedValueSetType as opposed to not
populating the branches under the Shoulder.
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A.1.5 Rounded Rectangle with Tab
| RoundedRectangleWithTablype |
S | Dimension1
| | >
| [iype [ValueSetType ]
| Dimension2 | o Tabf_eng'ih
| (o= [ValoeSatie | §
| | [Racius b : e ITabedih
| | tvpe [UnspecifiedvalueSetType | E‘
= [
RoundedRectangleWithTab | - _=Angle
J| type | RoundedRectangleWWithTabType m |
| | [TanLengtn ﬁﬂ : Irrespective of the orientation of the Tab, the
| Livoe | UnspecifiedValucSeflype | TabLength is considered the direction away from
| || Tabwiatn . HF | the package body, while the TabWidth is
: Lo eeestetibeseiee ] considered the width of the tab parallel to the
~ TabOrientation H H H
| oo s iger | | package bpdy. The T_abOrl_entatlon here is at 0
.- _ | degrees, since the orientation follows the same
rules as the Angle. TabWidth w\ojjj,.
The TabOrientation is still captured with 1,51 engh \

respect to the package body, In these 2
images, the TabOrientation is at 90°
even if the package is rotated at an
Angle.

\‘_ _TabQrientation

TabOrientation

Dimensicn2

Dimension1
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A.1.6 Modified Rectangle

ChamferedCorner |
B = i3+ [H
type | ChamferedCornerType | .

| type | UnspecifiedValueSetType T

ChamferedCorner ™

type | ChamferedCornerType 5

RectangularinCorner o

RectangularinCornerType b

[s)

ConvexCorner

e | ConvexCornerType

ConcaveCorner

type | ConcaveCornerType |

CornerArc

e | CornerArcType

| ChamferedCornerType

| ImpactedCorner

ImpactedCornerType T

|

| DX

I
type | UnspecifiedValueSetType T

F

Dimension?2

oY

| RectangularinCornerType

DX

] RectangularinCorner

type | RectangularinCornerType

=
type | UnspecifiedValueSetType |

s}

oY

|
type [ UnspecifiedvalueSetType |

Dimension2

ERngll&:
| type [xs:integer

ImpactedCorner

[
ImpactedCornarType

[
Dimensioni
; I DY
—_—
B
DX
Dimensionl
I Dy
—-
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A.1.6 Modified Rectangle (cont’'d)

—

Dimensionl

rY
L

ConvexCorner =

[type [ConvexCornerType ] o~
= .
k= Radius
g ConvexCornerCenter
E at x and y
Q
Dimensionl
S oy
| ConcaveCornerType _| E
3
| - ¥
Radius M | g
| ConcaveCorner 1l type | UnspecifiedValueSetType ||‘.‘3 !
ne] ConcaveCormnerTvpe | | Se—e—di ¢ r-ommmms-ooomm--s-----oo | T
type | ConcaveCornerType | ) ! ConcaveCornerCenter [j | o Radius
| \ype[PointType ConcaveComerCenter
Lo oo atxand y

Note that the ConcaveCornerCenter point of x and y is not necessary to be at the same point as
the corner of the ModifiedRectangle. If unspecified, then it is defaulted to the corner of the
ModifiedRectangle.

Radius1 n
type | UnspecifiedValueSetfType T

Radius2 n
type | UnspecifiedValueSetfType T

CornerArc
1 =

CornerArcType

Neck
type | UnspecifiedValueSetfType T

A ModifiedRectangle with CornerArc usually occurs when the Surface terminal is pulled back from
the edge of the Package outline. In the majority of cases including those where the data is
unspecified on the datasheet, we can assume that the center of the Arc from which (R1) Radiusl
and (R2) Radius2 are defined, occurs at the linear intersection of the projection of the sides of the
package body. This image shows that there are 2 CornerArcs connected to the same surface
terminal in the NW and NE corners.

The trace Neck width (D1) connects the terminal shape to the arc along the line that would
intersect with the center of the arc to the projected corned of the terminal shape.

Note that the ConcaveArcCenter point of x and y is not necessary to be at the same point as the
corner of the ModifiedRectangle. If unspecified, then it is defaulted to the corner of the
ModifiedRectangle.
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A.1.7 Modified Rectangle with Shoulder

ModifiedRectangleWith Shoulder

ModifiedRectangleWithShoulde..

] ModifiedRectangleWithTab

type | ModifiedRectangle\WithTabType

EF\nglva
E xs.integer

ImpactedCorner -

type | ImpactedCornerType T

Shoulder

type | RectangularShoulderType

E

EJ\!mgle
E xs:integer

ImpactedCorner o

tvpe [ ImpactedComerType |

|| TabLength

A
type | Unspecified\ValueSeiType ]

TabWidth

A
type | Unspecified\ValueSeiType ]

TabOrientation

|tvpe [ xs:integer
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A.1.9 Circle
_______ 1
Diameter e |
tvpe | ValueSetType T |
A.1.10 Circle with Shoulder
|Circlewithshoudertype |
| Diameter L |
| type | ValueSeiType ] |
| Circlewith Shoulder L e — —/ |
type | CircleWithShoulderType = | |
| Shoulder H_F—I'E:E" Diameter | |
| type | CircularShoulderType tvpe | UnspecifiedvalueSetType | |
| |l__ —————— ]
The CircleWithShoulder/Diameter (D1) is the diameter of the terminal that -
inserts into the printed board. v j
The CircleWithShoulder/Shoulder/Diameter (D2) is the diameter of the 02 1
terminal shoulder that is typically not intended for insertion into the printed |
board. |
- —

oi-
A.1.11 Circle with Tab

Diameter

]
type [ValueSefType

|| TabLength |
type | UnspecifiedvalueSetType T

i CircleWithTab

e =
CircleWithTabType

TabWidth 5
type [UnspecifiedvalueSetType |

= TabOrientation
type | xsinteger

- | Diameter
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A.1.12 D-Shape

Dimensionl

| Dimensioni

|
type | ValueSetType d | _ ;

r'y
| D-Shape Dimension2 g | "é
type | D-ShapeType | type | ValueSetType | %
=
| E:!\.nglva | .g_
type | xs:integer | Q

| ________ i v

A D-Shape is where a semi-circle is attached to the end of a Rectangular shape. Note that radius
is not required since it is 50% of Dimension2.

Dimensionl is the distance from the end of the rectangle to the outside edge of the semicircle.

The side with the curved end is defaulted towards the package center. If the curve is on a different
side, then Modified Rectangle should be used.

A.1.13 Double-D

Dimensioni

F 3
L J

type | ValueSetType

B Double-D
type | Double-DType

Dimension2

type | ValueSetType

Angle

Dimension2

| type |x5:integ er

________ i 4

A Double-D shape is where a semi-circle is attached to the end of a Rectangular shape. Note that
radius is not required since it is 50% of Dimension2.

Dimensionl is the distance from the outside edges of each of the semicircle at opposite ends of
the rectangle.

The curve sides occur on the shortest side of Dimension 1 or Dimension 2.
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A.1.14 Regular Polygon

RegularPolygon L = i’.

type[RegularPolygonType | i thype xsinteger

Inner
type|JEP30-D10:EmptyType

Quter
type[JEP30-D10:EmptyType

- __ ]

The most common Polygons required to represent package body shapes are RegularPolygon,
that are equiangular (all it corner angles are equal), Cyclic (all its corners lie on a single circle)
and equilateral (all its edges are the same length). These Polygons are also tangential (all sides
are tangent to an inscribed circle and are convex (all angles are < 180 degrees). Polygons
dimensions can be captured by knowing the number of sides N and the Diameter of either the
circumcircle (Outer circle that intersect with the corners of the polygon) or the inscribed circle
(Inner circle which is tangential to all the sides within the polygon). All other forms of Polygons
component shapes must be drawn via the Contour branch.

A.1.15 Segment

1

Lo
Diameter

—

| Angle

| type |x5:integ &r v
‘-

_— Dimension i

The Angle here defines the rotation in the counter clockwise direction of the straight edge from
the 3 o’clock position. The image here shows 90°.
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A.1.16 Para-truncated Circle

_______ P T
]
| .
23
| D
S
i Para-truncatedCircle | 5
type | Para-truncatedCircleType |
= Angle I ."""*--.1.--"""‘
+—>

| type |x5:int&g er
A Para-truncatedCircle is a circle with equal segments removed from opposite’s sides.

A.1.17 Rounded Diamond

Fr———
RoundedDiamondType —I

type | ValueSefType

Dimension1

|
| | Diameter
|
|

. type [ ValueSefType T
RoundedDiamond - =
-1 - — i3 [
by ::e|Ruundeleamund‘I’ype Radius

type | ValueSeiType

Diameter

type | xsinteger

| i Dimensiont

Dimensionl specifies the distance between the centers of the 2 end circles, while the Radius
specifies the curvature of the 2 end circles. The Diameter specifies the dimension of the center
circle. The 4 straight sides intersect tangentially with their respective two circles.

A.1.18 Rounded Chamfered Diamond

RoundedChamferedDiamondType

| Diameter |
T [+ | n\\
| type | ValueSetType
oy
| | | Dimensiont 4] | % E
Y - tvpe | ValueSetType | K7 D
_| RoundedChamferedDiamond L = = =
type | RoundedChamferadDiamondType | * | [ Dimension2 1 | § . I.Q‘E
| type | ValueSetType | Q i
| type | ®s:integer | - - _ >
|_ T : Dimension1

Dimensionl specifies the distance between the end straight edges, while Diameter specifies the
dimension of the center circle. The straight sides have a length of Dimension2.



A.1.19 Isosceles Trapezoid

Dimension1

IzoscelesTrapezoid

type | lzoscelesTrapezoidType

| Dimension1 ]
type | ValueSetType

|
|
——— |
| | Dimension2 H |

Castellated - type | ValueSetType

1 — 5= H
ty ::e|CasteIIatedShapeType . | | Radine 1 :
| ty ::e|Unspeciﬁed\-‘alueSeﬂype" |
| E;ﬂ\ngle |
| xs:integer

Dimension2

-
IsoscelesTrapezoidType —|

Dimension2
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Dimension3
+—
- - _ -
Dimension1
Dimension1
Radius

Castellated is shape with a recess in it. The Radius of this concave is less than the width of the
shape side to which it is attached. The recess is also centered along that side of the shape.

A.1.21 Castellated D-Shape Shape

Dimension1

)
type | ValueSefType

| | Dimension2

|

|

|

CastellatedD-Shape o< [Vabeseype |

7 tvpe | CastellatedShapeType Radius I
|

|

- [
| type | UnspecifiedValueSefType o
| =An gle

| | tvpe [xs:integer

DimensionZ2

Dimension1

r 3
v

Radius




JEDEC Publication No. 30-P100E
Page 278

A.1.22 Contour

[Co_n'_oLTﬂgege ________________ _i
: e ]|
| | Split . 4 | |
| tvpe|SplitType | |
| . .- X-Tolerance 5o: [ doubic | |
| ! -_;._;e_|_(:_qr]tqu_['[ql_e[a_r]ge_Typ_e_ K | _ | |
| : - uoM | |
| ; I_ |tvpe[ToleranceUOMType | |
_| Contour - " S
t.:f|ContourShapeType -‘I ;ST TTmmTmmmmmmmmmsmmmmes ) |
| ' Y-Tolerance | |
| |
| type |
I ————— _

The Outline is a list of points representing the outline of the shape. In the XML it is defined as a
string. This string must have a specific structure. The structure is (X1, Y1, R1), (X2, Y2, R2),... (Xn,
Yn, Rn). The points are define such that the (0, 0) location of the resulting shape is the reference
point of the shape. Contour shaped terminal contacts that are positioned randomly will be
positioned using the (0, 0) location of the terminal.

Non-arcs points are defined with an X, Y coordinate, The R value is always 0.
Arcs are defined with 3 points.
e The first point is the start point of the arc (R value is 0).

e The second point is the center point of the arc. The R value for this point is equal to the
radius of the arc. If the R value is negative, a counter clockwise arc is defined. If the R
value is positive, a clockwise arc is defined.

e The third point is the end point of the arc (R value is 0).

The last point does not need to be repeated in the case of Segments as all are closed shapes.
You may begin with any point except a radius point. The points must be order properly from that
starting point.
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A.1.22 Contour (cont’d)
A Y

Ak
£
g

A

G

(-3,0,1)

v

BN
Y

Example 1. The string value that will be present in Outline to represent this shape would be
e (-3,-3,0),(3,-3,0),(3,2,0),(2,2,-1),(2,3,0),(-3,3,0),(-3,1,0),(-3,0,1),(-3,-1,0)
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A.1.23 Reference Terminal Contour
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner
diagram |
:"C-l:;ntuu""r -------------------- .1. ||/—\,_| : CutlineReference o |
T . E Ny = ps &
1 Ivpe | ReferenceTerminalContourType ! | 't e[ QutiineReferenceType |
| i |
| el |
I |
type | ModifiedCornerType, ImpactedTerminalType, TerminalCenterType, Impact-to-TerminalGroupType,
Apply-to-all-TerminalsType, SymmetryType, ImpactedCornerType, CornerType.
A.1.24 Modified Corner
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner
diagram - -
| ModifiedCornerType |
| ImpactedTerminal o |
| '..-:-:|In'|pactedTerm'|nal'I'3.rpeL
e T T |
| |I|11|::act-tc- erminalGroupType | |
_____________________ | |  Apply-to-all-Terminals |
ModifiedCorner ] e
Ry - y [j—riT : —H | Impact-to-TerminalGroup i P
""J'qumgqmﬂ-r"fp?" '..-_'—:|Impa{t-t{}-TetminaleupT],rpe4]@! 0 |
| ShapelmpactedCorner |
type | ImpactedCornerType ] |
|
type | ModifiedCornerType, ImpactedTerminalType, TerminalCenterType, Impact-to-TerminalGroupType,
Apply-to-all-TerminalsType, SymmetryType, ImpactedCornerType, CornerType.
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A.1.24.1 Impacted Terminal
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ImpactedTerminal
diagram e |
| ImpactedTerminalType |
| —=a
| |
xxdec'lmal | |
| |
| xm:lec'lmal |
| TerminalCenter Crer— | |
type| TerminakCenterTy P s
| [TerminaiCenteType o heedecima | |
| Center = | |
type[JEP30-DI0-Point Type | |
| E}M'l:gle | |
| xx’ln sQer | |
_ | — |
ImpactedTerminal L " RowTerminallndex
type | IrmpactedTerminzTyps by wEinteger |
| y restricticn |
| [FealumnTerminalindex |
| typ xsinteger |
restriction
| e o |
| FrolarTerminalindex |
| by xEinteger |
restriction
| | |
type | ImpactedTerminalType, TerminalCenterType, JEP30-D10:PointXYType.
A.1.24.2 Impact —to — Terminal Group
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup
diagram
Impact-to-TerminalGroup
type | Impact-to-TerminalGroupType
type | Impact-to-TerminalGroupType, Apply-to-all-TerminalsType, SymmetryType, SymmetryRotationType,
ReflectionType,
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A.1.24.2.1 Apply —to —all - Terminals
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner
dlagram iTpply-tc-all-_erlninals'y'pe |
| Cornerlmpact-to-StandardArrayType _i |
Rowr |
| type| JEP30-DMOEmpty Type | |
| StandardArray Column | |
| type | Cornerl mpact-to-Standard Aray Type type[JEPI0-DAEmpty Ty pe |
| Grid | |
__________________________ type[JEPI0-DICEmptyType |
K Apply-tﬂ-all-Terml'mfls L | SrENE e ] |
'.'-_-;-'.':l’iEEh‘:tS’:i"_'T%f_""l'Di‘5'[3‘}?__' |
CircularArray |
| type[JEPI0-DI0Empty Type
| RandomArray |
o] JEP30-DIDEmpL Type |
|____________________|
type | Apply-to-all-TerminalsType, Cornerlmpact-to-StandardArrayType, JEP30-D10:EmptyType.
A.1.24.2.2 Rotation
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup/Symmetry/Rotation
diagram [ T T S SR e e S e e
| SymmetryRotationType |
| =n-Fold |
| xx’ln =ger |
| 'TymmetryRctatianxis'ype _i |
Retation TS . |
1type| SymmetryRotationT, rw?@_ RotationAxis é_r'_@} """""""""" | |
| type| SymmetryRotationfoisType T |"— ! Tq/p=]JEP30-DICER | |
| )= ::::::::] |
|Symmetr}.chtiticntenter'}.rpe _i |
I | TerminalCantar | |
type[JEPI0-D0Empty Type
Center . R |
| T.:elS}rmmetr;rR{}tatmnCenterT;rpe PackageBodyCenter |
| | type[JEPI0-D0Empty Type | |
L -
.- - . T ==
type | SymmetryRotationType, SymmetryRotationAxisType, SymmetryRotationCenterType,
JEP30-D10:EmptyType.




JEDEC Publication No. 30-P100E
Page 283

A.1.24.2.3 Reflection

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/Impact-to-TerminalGroup/Symmetry/Reflection

diagram r--—"—"—"—"—F">FHFF¥F — ¥ — —/
ReflectionType

—
ReflectionAxisType

MirrorPlane 1 I""-"""-"""-"E |
:.:£|R;Efﬂen'|ﬂnﬁx'|sT3,rpe[||] @E‘ =| JEP30-D1TEmptyType : |

|
|  type | JEP30-D0Empn Type |
|
|

| TerminalCenter

| |
|  reriorentan T - ©p=[JEP30-DioEmprTyee| |
| iy mT ﬁmn '_ntv_e_rs}%'l@e_n_t?r_T yee PackageBodyCenter |
| |

type| JEP30-D10EmpryType

type | ReflectionType, ReflectionAxisType, JEP30-D10:EmptyType, ReflectionIinversionCenterType.
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A.1.24.3 Shape Impacted Corner

path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner

diagram | —_———— — — — —
ImpactedCornerType |
________ 11

ChamferedCorner &
type |Cha mferedCornerType ]

RectangularinCorner ~

type | RectangularinCornerType 3

=

=
type |C{>mrexC{:—rnerT:,rpe

ConcaveCorner B
type |C{>n{a\re€{>rnerT:.rpe ]

| | CornerArc 4
type | ComerfrcType

ConvexCorner r |

ShapelmpactedCorner 1 TERE
type | ImpactedComerType | =

type | ImpactedCornerType, CornerType, ChamferedCornerType, RectangularinCornerType, ConvexCornerType,
ConcaveCornerType, CornerArcType.
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A.1.24.4 Corner Type
path | PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/NE
PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/SE
PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/SW
PartModel/PackageSection/Package-Array/Package/TerminalGroups/TerminalGroup-
Array/TerminalGroup/TerminalShape/ModifiedCorner/ShapelmpactedCorner/NW
diagram -_— Y —— — — —— — 7
ChamferedCornerType |
| t [-)'):|JEP3'!J-D1'D'U nspecifiedValuesetType & |
ChamferedCorner L = |
type |Cha mieredCormerType oY
o
| type [JEP30-D10-UnspecifiedValueSetType & |
|F‘.ecta|1gu|ir|nEcr|1er'ype ] |
| DX e | |
type]JEP30-D10UnspecifiedValueSetType |
RectangularinCorner L = | |
type | RectangularinComerType oY |
I+
type|JEPID-D1U nspecified ValueSetType
[ i | |
| ConvexCornerType ] |
Radius g | |
Po— rype|JEP30-Di-UnspecifiedValueSetType | | |
e o o S
'..:E|Ccnvex{{}rnerT:,rpe :L_: o CornerCenter i |
| 1/ p=] JEPI0-DIOPointXyType | |
| ConcaveComerType |
Radius H |
P Cormer | type| JEP30-D10:UnspecifiedValueSetType | |
'..:E|C{}nca\.reC{nn9lT}fPE‘ =S g E"C-A:;ncm -- - el r- r‘:e-r'aar-rl;e-r ----- EI |
| ' type] JEP30-D10:Pointiy Type
| CornerArcType ] |
Radius1 H | |
type | JEP30-D10:UnspecifiedValueSetType | | |
Radius2 M | |
type| JEP30-D10:UnspecifiedValueSetType | |
Meck B |
type [ JEP30-DA-UnspecifiedValueSetType | | |
T ComurrcCentar T ; | |
' type] JEPI0-DICPointXY Type | |
- O O - - =
type | ImpactedCornerType, CornerType, ChamferedCornerType, RectangularinCornerType, ConvexCornerType,
ConcaveCornerType, CornerArcType.
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A.2 Terminal Dimensions

The following sections outlines the vertical dimensions that are required for each terminal.

A21 Ball

The Height of the Ball is dependent upon the Ball type and is mandatory.

A.2.1.1 Collapsing Ball

For the Ball/Collapsing and for the Ball/Bump, the
TerminalHeight is given as the dimension from the
Seating Plane to the underside of the Package.

TerminalHeight

A.2.1.2 Non-collapsing Ball

For the Ball/Non-collapsing, the TerminalHeight is
given as the dimension from the Seating Plane to the
underside of the Package after the Package is
soldered to the PCB Substrate. A Non-collapsing Ball
has a high temperature ball within a ball, so that
during reflow, only the outer ball reflows and the inner
ball does not. This inner ball holds the package up
from the printed board and prevents it from collapsing
any further. This is the height that needs to be
captured.

TerminalHeight




JEDEC Publication No. 30-P100E
Page 287

A.2.2 C-Bend

C-bend compliant terminal extend from the sides of the
body, bend down, and form a flat contact area with the
board under the package body. It is similar to a J-bend
terminal except that the bottom of the J-terminal is flat,
and not rounded up under the part body.

When terminals are in a Dual position on the device,
then the dimension Length can be derived from
alternative dimensions provided, such as

1) (Terminal Span — Terminal Spacing)/2, RadiusBottom

TerminalHeight

2) Terminal Span — Terminal Span Pitch,
3) etc.

Length

-—

Similarly, the PackageEdge-to-end-of-Terminal can be derived from alternative dimensions
provided if the terminals are in a Dual position, such as

1) (Terminal Span — Package dimension)/2,
2) etc.

The Width (b) of the terminal is necessary to accurately calculate the width of the land pattern
and is therefore mandatory to be captured.

TerminalHeight is the dimension from the Seating / \

Plane to the highest point where the Terminal exits

the Package Body as defined by the datum H in this ¥ Al A
drawing. The provision of this dimension will

facilitate a more accurate representation of a 3D
model created from this content. This data is A2- I
mandatory to be provided, but if unavailable, it can ClRef.

be assumed that the portion of the package height above the terminal frame is also the same
height of the package body below the terminal frame.

1) Terminal Height = (Package Body Height (A1) — Terminal Thickness)/2 + Terminal
Thickness + Standoff (A2) s
2N

Z —’
_ ~

TerminalThickness is defined as the thickness of the %\ \g T T

terminal (c). It is the same value on the horizontal portion > Y ]

T
as it is on the vertical portion. This is the dimension that | |

drives the Toe of the Land Pattern in the land pattern | | A

calculation and is therefore mandatory. The Plating | ot | Section A—A
thickness is the value of the outer dimensions — base
metal dimensions (i.e., b-b1 or c-c1 which should result in

the same value).

The RadiusTop and RadiusBottom of the terminal is optional but preferred to accurately represent

the 3D model of the part. When unspecified, it can be assumed to be equal to the terminal
thickness.
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A.2.2 C-Bend (cont’d)

The SeatingAngle of the terminal is optional but preferred to accurately represent the 3D model
of the part. When unspecified, it can be assumed to be 4 degrees, with a min of O degrees and a
max of 8 degrees.

The RiseAngle of the terminal is optional but preferred to accurately represent the 3D model of
the part. When unspecified, it can be assumed to be 90 degrees for a c-bend terminal.

A.2.3 Lug

Lugs typically are not soldered to the PCB. Instead they have
mating connectors or wires connected to them. However some are
soldered to the printed board and some penetrate the printed board

TerminalHeight
-:::jﬂ

to be connected on the other side. Therefore if the Lug is vertical off
the upperside of the Package, then the TerminalHeight is captured
as shown here.
| l//
When the Terminals exit from the underside of the body, with
the intention of penetrating the PCB, then the /(/1 i

TerminallnsertionLength and the TerminalShoulderHeight

V1
BT ]
are required. If either of the data is unavailable, then the User - \\\C*/_/ o
(¥ ]

should state Unspecified for that respective dimension that is
unavailable.

ght

TerminallnsertionHei
r{\ﬁ
v
|
Vi {
i A
_l_k'l—l
1
/ I
WblaHJapInoySeujLLa |

o=
=

A.2.4 Flat Terminal

TerminalThickness is required for Flat/Elevated, Flat/Hole,
Flat/With-opening terminals or for a normal Flat terminal.

The variant Flat-L-bend terminal however does have both the
TerminalThickness plus the TerminalHeight requirements. The
thickness of the Terminal will determine the side fillets outside
the Body outline, whereas the height of the outer L-Bend will
determine the Toe.



A.25 Gull-wing Terminal

Gull-wing compliant terminal extend from the
sides of the body, bend down, and form a flat
contact area with the board outside the
package body. It is similar to a C-terminal
except that the bottom of the J-terminal points
away from the package center and not towards
the package center..

As with the C-bend, when terminals are in a
Dual position on the device, then the
dimension Length can be derived from
alternative dimensions provided, such as

1) (Terminal Span — Terminal
Spacing)/2,

2) Terminal Span — Terminal Span Pitch,

3) etc.
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TerminalHeight

Similarly, the PackageEdge-to-end-of-Terminal can be derived from alternative dimensions

provided if the terminals are in a Dual position, such as

1) (Terminal Span — Package dimension)/2,

2) etc.

The elements Width, TerminalHeight, TerminalThickness,
SeatingAngle, and RiseAngle, follow the same definitions as that provided for the C-bend.

RadiusTop,

RadiusBottom,

The above image shows that the Gull-wing terminal toe is pointing downwards, but an option is

available for Gull-wing terminals whose Toe is pointing upwards.

GAUGE PLAME l

A

[
Y

i

e

—C

L —=

(L)

DETAIL B

SEATING PLANE

The above concepts apply to all variants types of the Gull Wing Terminal with Modifications. There
are several basis types of gull-wing modifications as defined herein.
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A.25 Gull-wing Terminal (cont’d)

When a Gull-wing has a shoulder, this is
typically centered across the terminal contact
area with the printed board. Notice that the
variations can have the transition from the
narrow portion of the terminal to the wider
portion of the terminal at right angles or at a
taper. The schema has the option to capture
the details for either options. The schema
provides 4 options to capture the dimensional
details, namely:

i_-

|
= S 5

D1

i

)

1) From the end of terminal to the Start/End of the Shoulder taper transition,

2) From the Package edge to the Start/End of the Shoulder taper transition,

3) From the Seating Plane to the Start/End of the Shoulder taper transition,

4) From the top of the Terminal Exit from the Package to the
Start/End of the Shoulder taper transition.

A DIP TH terminal can be prepped to be surface mounted as opposed
to be TH mounted. In this situation, the element TH-PreppedShoulder
should be selected.

For Inner and Outer configurations, we can assume that the edge of
the terminal contact area aligns perfectly with the edge of the neck (or Shoulder). No Offset
needs to be specified.

When the edge of the terminal contact area does not align perfectly
with the edge of the neck (or Shoulder), then the Offset can be set '
under the Configuration. Configuration = Inward

Configuration = Center

Configuration = Outward
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A.25 Gull-wing Terminal (cont’d)

A Neck is very similar to a Shoulder except that the width of the neck is narrower than the width
of the terminal contact area.

"~

&z
-

LY
|

Typically, these Dimensions are
“Unspecified Value Set type”,
meaning that if the datasheet does
not provide these values, we will set
them to defaults.

Configuration = Inward
- - - -1
ok X X X
- W W

Configuration = Center

@
fhas
s
"

- - —
The final gull-wing modification is a -
Dambar as shown here. The Dambar protrusion is a remnant from
tie bar cutting.

The terminal width dimension “b” does not include dambar
protrusion, but most manufacturers will specify the allowable
dambar protrusion as not causing the terminal width to exceed
the maximum terminal width dimension by a specified amount.

A.2.6 J-Bend

J-bend compliant terminal extend from the sides of the
body, bend down, and form a curved contact area with
the board under the package body. It is similar to a C-
bend terminal except that the bottom of the J-terminal
is curved and rounded up under the part body.

-

When terminals are in a Dual position on the device,

then the dimension Pitch in the direction across the 5
package body for the terminals in the dual position is £
normally provided, in addition to the terminal Length. 2
£ .
The elements PackageEdge-to-end-of-Terminal, 2 -
Width, TerminalHeight, TerminalThickness, B
RadiusTop, RadiusBottom, and RiseAngle, follow the 5 1
same definitions as that provided for the C-bend. £
TerminalBendHeight is useful for the purpose of E
=

generating more accurate 3D models and is therefore
optional.

The applicable shoulder elements for the ShoulderTransition/Tapered shoulder are as follows:

1) SeatingPlane-to-start-of-ShoulderTaperTransition, and SeatingPlane-to-start-of-
ShoulderTaperTransition,
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A.2.6 J-Bend (cont’d)
or

2) Top-of-TerminalExit-from-Package-to-start-of-ShoulderTaperTransition, and Top-of-
TerminalExit-from-Package-to-start-of-ShoulderTaperTransition.

The applicable shoulder elements for the ShoulderTransition/RightAngled shoulder are the

1) SeatingPlane-to-ShoulderTransition, or Top-of-TerminalExit-from-Package-to-
ShoulderTransition.

A.2.7 L-bend

The L-bend terminals exits
vertically from the bottom of the
package and then turns horizontal.
Irrespective  of  whether, the
terminal variant is Inward, Outward,
Sidelnward, SideOutward or it is a
normal L-bend in which the position
is one of Single, Dual, Triple or
Quad, the TerminalThickness
drives the Toe calculation of the
land pattern, while the
TerminalHeight drives the heel
portion of the calculation.

Sometimes as shown here in the 2nd image, the package body sits on the top surface of the
horizontal portion of the L-Bend, in which case the TerminalHeight is reduced to the
TerminalThickness.
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A.2.7 L-Bend (cont’'d)

For Side-L-Bends, the terminal is partially immersed into the package body, in which case the
ExposedTerminalThickness
may be reduced to less than the
TerminalThickness. In this case,
the ExposedTerminalThickness
is  mandatory, while the
TerminalThickness is optional.

w
7]
)
=]
i
L
=
=
©
=
£
=
)
'_

L
[

TerminalHeight

LC-bends follows the same rule
as the Side-L-Bend in which the
ExposedTerminalThickness
under the package body is the
critical measurement.

A.2.8 Column

The Column TerminalHeight is the same as the
Standoff for the Part, provided that are no bumps
on the package body.

SOLDER ALLOY

CORE Ppa0/Sn10—,
COPPER PLATE—

TerminalHeigh
SnE0/Pb40
DEPOSITED—
SECTION A-A :
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A.2.8 Column (cont’d)
SECTION VIEW

@ 0.51 NOM
L
[0.820in ]

COATING

2.317mm
[0D21in

Cu RIBBOMN

PhE0EN20
SOLDER

0 0A8=00, 050mm
| 00015 — 0.0020 in |

0.38~0.40mm __I =
[ 0.015-0.046 in]
B0.51mm NOM

[ 0.G20in |

@0 38~0.40mm
[C.015-0.018 in ]
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A.2.9 Surface Terminal

The majority of SurfaceTerminals are under the bottom of the Package where the Terminal
Contact Area is Inside the package outline. Such Terminals have no Terminal Thickness or
Terminal Height as these 3 images indicate.

However there are variants where the edge of the SurfaceTerminal is touching the edge of the
Body and sometime wrap up the side of the body.
In such cases, TerminalHeight shall be captured.

There are also some variants in which the side
wrap is the same height as the package body.
This is almost considered a Wraparound terminal,
but if the terminal does not wrap around the top
surface, then it is still a SurfaceTerminal. In these
cases, the TerminalHeight is equal to the Body
Height.

SurfaceTerminal variants that are Pullback, have
an exposed thickness of the terminal under the
bottom surface of the package body.

(a) Saw Singulated, Full Lead (b) Saw Singulated, Lead Pullback

Only the ExposedTerminalThickness is required here. There is no value in collecting the
TerminalThickness as defined below.

- ™ ‘% ‘ \

s =
/ * I
i ,// \L A
" ) s Y s R A ] |

w71 T 7 TeminalThicknesy | ".l \

—_— L I T ExposedTerminalThickness

[>] T f 3

There are several different kinds of castellations such as

1) Circular Castellation

2) Triangular Castellation,

3) Chamfered Rectangle Castellation, and
4) Rounded Rectangle Castellation.
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A.2.9 Surface Terminal (cont’d)

i Circular
Chamfered Rectangle Triangular ! Pullback
Castellation Castellation Castellation

I Wettable I No Wettable

Flanks Flanks

A.2.10 Pressfit

There are 4 types of Pressfit/Compliant terminals plus a Non-Compliant terminal. In all cases, the
dimension to be captured is the length of the terminal from the end point to the point of maximum
insertion of the terminal through the hole. This stopping point can be a shoulder on the pin, or it
can be the package body. This is defined as the TerminallnsertionHeight.

% P

Z§ L@l

Eye-of-the-Needle Pin Conical Pin

TerminallnsertionHeight
TerminallnsertionHeight

TerminallnsertionHeight
TerminallnsertionHeight

Multi-spring Pin
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A.2.11 Pin

A Pin can be straight, Kinked or come with a Shoulder. There is also 3
additional variants, notably a Press-inSolderable, Press-inNon-Solderable,
or a SwageFasteningPin.

A Pin with a Shoulder will have a

-
TerminallnsertionHeight that goes
through the printed _board. Plus @ inashoudertisignt -
TermlnaIShouIderHelght that IS . < TerminalinsertionHeight
typically the same as the Stand-off f
height.
L
hax
The Pin with the variant Kinked acts in the same way as the Pin with
the Shoulder. The dimension of the terminal that can penetrate the =
printed board (i.e. the section of the Pin below the Kink” is considered 2
the TerminallnsertionHeight. The distance from the bottom of the ! 11;;- H =
“kink” to the underside of the package body is the considered the "2 I +.eso =
standoff. | £
_r _E
. f
=030 E

For Press-inSolderable terminals, the TerminallnsertionHeight is considered the section of the
terminal below the shoulder or below the Package body in the absence of a shoulder.

[A] 1.928 [48.98]

oy

Amphenol
o

‘ @ : TerminallnsertionHeight

The same concept applies to the Press-inNon-Solderable terminals. The TerminallnsertionHeight
is the length of the terminal that could penetrate the printed board.
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A.2.12 Wraparound

Wraparound terminals are like SurfaceTerminals in that
the surface of the terminal is on the same plane as the
surface of the package body, hence the term surface
terminal. TerminalThickness may be “0” but the
TerminalHeight is the height of the terminal when looking
at the side elevation.

Some Parts can have a wraparound terminal that does
not cover the same height as the Package Body. In this
case the Terminal Height is still captured and is
mandatory.

TerminalHeight

There are various options for Wraparound terminals. The castellation structure for Wraparound
terminals is the same as for Surface-terminals.

B - -
B4 s I L

Open Ring Ring

100 12°MAX 0.80 MAX ___

085 1™ 0.65 TYP

Sag § T M 0.05 MAX
|, 0.80 y o \L

TerminalHsight C_HHHAHAAAAA AR 0.02 NOM —
m&7 —LF T ExposedTerminal Thickness
PLAMNE 0.20 REF

It is also possible that the surface of the wraparound terminal is not flush
with the surface of the package body. This becomes particularly
important on the underside of the part that connects with the land pattern.
Since these terminals are embedded into the Package body material,
only a portion of the terminal thickness is exposed. This
ExposedTerminalThickness is a mandatory dimension to be collected.

Convex-S has the end Terminals larger than the terminal in between the
ends.



JEDEC Publication No. 30-P100E
Page 299

A.2.13 S-Bend
S-bend has a terminal contact area similar to a C-bend, or a J-bend.

The critical dimension for footprints is the TerminalThickness as shown
here.

TerminalThickness
Similar to the J-bend, other dimensions can also be captured to
facilitate more accurate 3D representation.

The TerminalHeight is useful only for the purpose of
generating more accurate 3D models, and is therefore
optional to be captured.

The TerminalBendHeight is also only useful only for l

the purpose of generating more accurate 3D models. Termmamend;_.eigg

It is also assumed that for S-bends, both the S
TerminalHeight and the TerminalBendHeight are well p— h—
in excess of the max height that the solder will creep

up the terminals, from which the projection to the land pattern for the toe or heel is defined.

Therefore the TerminalHeight and the TerminalBendHeight are optional data to be captured.
A.2.14 Through-Hole
Through-hole terminals can exit

from the side of the package or
from the wunderside of the  TeminalShoulderHeight

Package body. TerminalHeig
As can be seen from the different TerminalShoulderHeight I
types, the terminal shoulder can TerminalinsertionHeigth

travel up all the way to reach the TerminallnsertionHaigth
Package body, The ! 1

TerminalShoulderHeight is the
distance from the bottom of the Shoulder to the top of the terminal shoulder, irrespective of
whether or not the Terminal exits from the side of the body or from the underside of the package
body.

However in 2" image, the shoulder does not reach the Package body. In this case the dimension
from the bottom of the Shoulder to the top of the Terminal is called the TerminalHeight, whereas
the distance from the bottom of the Shoulder to the top of the Shoulder remains the
TerminalShoulderHeight.

In all types, the TerminallnsertionHeight is the distance from the bottom of the Shoulder to the
end of the Terminal. This dimension is critical.

Through-Hole terminals such as those on Flange Mount devices can have cutouts at the top of
the terminals. The details of these cutouts can be captured via the TH-ShoulderCutout section of
the schema. An example of cutouts is shown below.
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A.3.4 Through Hole (cont’d)
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A.2.15 J-Inverted

J-inverted compliant terminal extends from the sides of PackageEdge-to-Terminalknee
the body, bend down, and form a curved contact area
with the board outside the package body. It is similar
to a J-bend terminal except that the bottom of the J-
terminal is outside the package as opposed to under
the package.

When terminals are in a Dual position on the device,
then the dimension Pitch in the direction across the
package body for the terminals in the dual position is
normally provided, in addition to the terminal Length.

The element the PackageEdge-to-TerminalkKnee
measures the distance from the edge of the package
to the intersection of the projection of the vertical
portion of the terminal as defined by the rise angle. If the rise angle is 90 degrees, then this
PackageEdge-to-TerminalKknee dimension equals the span Pitch - Length +
TerminalThickness*2

Length

TerminalBendHeight

The elements Width, TerminalHeight, TerminalThickness, RadiusTop, RadiusBottom, and
RiseAngle, follow the same definitions as that provided for the C-bend. TerminalBendHeight is
useful for the purpose of generating more accurate 3D models and is therefore optional.

The applicable shoulder elements for the ShoulderTransition/Tapered shoulder are as follows:

1) SeatingPlane-to-start-of-ShoulderTaperTransition, and SeatingPlane-to-start-of-
ShoulderTaperTransition,

or

2) Top-of-TerminalExit-from-Package-to-start-of-ShoulderTaperTransition, and Top-of-
TerminalEXxit-from-Package-to-start-of-ShoulderTaperTransition.

The applicable shoulder elements for the ShoulderTransition/RightAngled shoulder are the

2) SeatingPlane-to-ShoulderTransition, or Top-of-TerminalExit-from-Package-to-
ShoulderTransition.
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A.2.16 Wire

There are several types of wires. For normal Wires, the Un-prepedTerminalLength IS
defined as the distance from the end of the Terminal to the point where it exits
from the Package body.

This applies to all Wire Terminals that are not pre-formed.

Where the Product Assembler preforms the Part to form either a Horizontal or
Vertical PackageBodyDirection after mounting to the printed board, then the

dimensions captured should

reflect the prepped part. ‘

After prepping, the distance

from the end of the Terminal '

to the Kink in the Terminal is  TerminalinsertionHeigth | l Un-prepedTerminal.ength

defined as the
TerminallnsertionHeight.

Un-prepedTerminalength

Un-preped Terminalength

Un-preppedTerminalLength  dimension  is
required to enable the various Terminal
Insertion Spans to be calculated.

A Wire can also be surface mounted to the printed board, as in
this image. Most SM-Wires are flattened so that the terminal does
not roll off the pad, and this results in a lower vertical
TerminalThickness dimension than the terminal diameter.

A.2.17 Screw

Major diameter (outside diameter) is the largest material
diameter of the thread feature. Outside or external thread
diameter means the diameter of a screw and includes a raised E|
helix height around the thread. S

DIAMETER
!

MAJOR
DIAMETER

1
Minor diameter can be defined as an imaginary cylinder that

]
can touch the roots of the thread crests. prTCHDIAMETER
Effective or pitch diameter is the diameter of an imaginary co-axial cylinder that can intercept the
surface of the thread. Pitch diameter can cross so that the intercept on a cylinder generator at the
point where pitch diameter meets the opposite flanks of the thread groove. The thread groove is
equal to half of the nominal pitch of the screw thread.

The Thread Pitch is a distance from a point on the same screw thread to a corresponding
threshold.
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A.3 Land Pattern Shapes

The following sections outlines the recommended land pattern shapes. All shapes defined for
design tools will only contain the Nominal value, since this is the target value that is defined in the
software tools for which the design is intended.

A3.1 Rectangle

| RectangleValueType —l

| |
| — e ||
| Dimensioni #ITE)EF:HDMMI | |
| t,'|:|-':|JEF‘3D-D‘ID:‘JaIuET3.rpE t,'|:u-':|}e:s:decimal | |
| L
Rectangle ’%‘H{—EEH—]EI— Dimension? |
type| RectangleValueType | _t,'|:|-':|JEF‘3D-D‘ID:‘JaIueT3.rpe [+ |
| _EAngIe |
| t,'|:|-':|:<s:integer |
________________ il
A.3.2 Rounded Rectangle
'EJUEEEI_F{EE;QEEIIEW; ]

type| JEP30-D10:ValueType |

|
| _ | Dimensioni =
|

| | | Dimension2 =
| | Radius =

type| JEP30-D10:ValueType |

|

|

|

B |

type[JEP30-D10:ValueType
| RoundedRectangle 1 -

t,'l:I-':|RnundedRectangle‘-falueType I
|

|

| _EAngIe
type|usiinteger
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A.3.3 Half Rounded Rectangle

- — - — —_ — /7
HalfRoundedRectangleValueType

|

| _ | Dimension1 H
| type | JEP30-D10:ValueType |
|

| | Dimension2 &
| type | JEP30-D10:ValueType |
HalfRoundedRectangle Hl_]@ Radius &
Cad 1
type | HalfREoundedRectangleValueType type |JEF‘3D-D1 IValueType
_EAngIe

=
L | ImpactedSide
t,'|:|-':|lmpacted5ideT3.rpe

|
I t,'|:|-':|xs:ir1teger
|

A.34 Modified Rectangle

| Dimensioni [
| type| JEP30-D10:ValueType |

| | Dimension2 A

|

|

|

- | type| JEP30-D10:ValueType | |

| ModifiedRectangle 1 _ ype :

t,'|:|-':|MndifiEdRectangle‘-IalueTypE — :
|

|

|

_EAngIe
| type|usiinteger

| | | ImpactedCorner &
| type|ImpactedCaornervalueType |




A.3.4 Modified Rectangle (cont’d)

—
|Im
|
|
|
|
|
|
|
|
|
|

I ImpactedCorner

|t--'|3e|I@actedComerPadVoidType

Aﬁ. (B o
| I SE H
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pactedCornerPadVoidType

CircleValueType

A.3.6 D-Shap

e

'EShape'-falueType

| D-Shape

t-,-'|:u-':|D-5hape‘ufaIueT;rpe

,;1am[eredCornerPadVoidType

ChamferedCorner

|
DX q
|
|

| &
type[JEP30-D10:ValueType
(R
type | ChamferedCarnerPadVoidType
| DY 5

type [JEP30-D10:ValueType

ConvexCornerPadVoidType |

ConvexCorner

1 | Radius ,% |
|t--'|Je|Co nvexCornerPadVoidType |t--'|:|-':|JEP30-D‘IO:VaIueType |

| Cirde = | Diameter
type|CirdleValueType

type| JEP30-D10:ValueType |

E;||

Dimensioni

type | JEP30-D10:ValueType |

3

Dimension2

&3

type | JEP30-D10:ValueType |

EJl!mgil-:.-

t-,-'|:ue|xs:ir1teger
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A.3.7 Rounded Rectangle D-Shape

_| Dimensioni A
type | JEP30-D10:ValueType

| | Dimension2 =
type [ JEP30-D10:ValueType
_EAngIe

E
| | RoundedRectanglelmpactedSide
type|ImpactedSideType

|
| t '|:ue|xs:ir|teger
|
|

|

|

|

|

RoundedRectangleD-Shape #‘@ Radius | |
t '|Je|D-ShapeRoundedRectangleValueType = t '|Je|JEP3D-D1D:VaIueType'_ |
|

|

|

|

A.3.8 Double-D

'E:uuhle-D'-.-falueType

Dimension &
type | JEP30-D10:ValueType |

Double-D
t,'|:u-':|DnubIE-D‘ufaIuET].rpE

type | JEP30-D10:ValueType |

|

|

|

Dimension2 & |
|
Angle |

t,'|:|-':|:<s:ir1teger
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Recommended land pattern shapes, only requires the nominal to be defined and not any of the
tolerances nor the min and max values
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A.4.2 Value Set Type

. _:ENegatl'\re

MinMaxLimitsType |

s oS y
| R ~ Minimum v

ValuesetType CH~53 7

(T

ValueSetGroup B == :

The following set of data can be captured for each dimension via the ValueSetType:

e Nominal,

¢ Negative and Positive Tolerance, or Total Tolerance. The UOM (ToleranceUOMType),
defines whether the tolerance value is a percentage of the Nominal or in absolute values,
according to the DimensionUOM selected.

e Minimum,

e Maximum.

It is highly recommended to utilize the ValueSetGroup as opposed to the upper Standard and
Limit structure, as this reduces the size of the xml file and flattens the hierarchy within the xml
file. The existing Standard and Limit structures are maintained within the schema for backward

compatibility.
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A.4.3 Unspecified Value Set Type
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This is the same as the ValueSetType with the exception that Unspecified can be chosen in the
event that that particular dimension is not specified. This is only applied to non-critical dimensions.
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A.4.4 Dimensional Value Set Type
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This is the same as the ValueSetType with the exception that FeatureControl-IDs is an added
structure to support GD&T.
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A.45 Unspecified and Uncontrolled Value Set Type
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Unspecified

This is the same as the ValueSetType with the exception that even when dimensions are
provided, that these dimensions are un-controlled. Often, these dimensions are ommitted from
the drawing, hence Unspecified can be chosen in the event that that particular dimension is not
specified. This is only applied to non-critical dimensions.
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A.4.6 Unspecified Dimensional Value Set Type
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This is the same as the DimensionalValueSetType with the exception that Unspecified can be
chosen in the event that that particular dimension is not specified. This often occurs on terminal
shoulders where some situations these critical shoulders definitions require GD&T references,
and in other in other situations, the shoulder is not critical and can be left upspecified.
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A.47 Unspecified and Uncontrolled Value Set Type
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This is the same as the UnspecifiedDimensionalValueSetType with the exception of the addition
of the Uncontrolled element as a choice to the FeatureControl-IDs. Often, these dimensions are
ommitted from the drawing, hence Unspecified can be chosen in the event that that particular
dimension is not specified. This is only applied to non-critical dimensions.
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Annex B (informative) Differences between JEP30-P100 and its predecessors

This table briefly describes most of the changes made to entries that appear in this standard,
JEP30-P100, compared to its predecessor; Punctuation changes may or may not be included.

Initial Issue: Date: May 2018 \ ltem Number: 11.2-938

Change Record History

Issue: A Date: March 2023 Item Number: 11.2-839S

Section 2.1 Applicable Documents JEDEC — Added in reference to new document SPP-010

Section 2.1 Applicable Documents ASME — Added in reference to new document ASME Y14.5-2009

Section 4.4 Package-Array — Updated Package Type to include GDANdT section.

Updated all diagrams in all sections that had elements with no type to now have an JEP30-
D10:EmptyType.

Section 4.5 Package Terminal Position — Added Internal position to align with JESD30J Also
changed MultiPosition to MixedPosition.

Section 4.6.1 Microelectronics Assembly: Added new extended package outline option for “Chiplets

Section 4.6.2 Post Mount: Changed “Sequence” to “Choice”

Removed Section 4.6.3 Switch, since the extended package outline section for Switch is moved to
Part Classification under JEP30-E101

Section 4.7.13 Through-Hole: Added missing diagram for Through-Hole

Section 4.14 Keepout Region — Make Component Optional

Section 4.19 Terminal Function — Added Thermal as an additional function.

Sections 4.20.2, 4.21.2.2 and 4.22.3.2 Circular Array — Updated RotateWithCircle and
RotationAngle types

Section 4.22.3.3 Pad-or-Hole Status is updated to enable the center and Index to be unbounded.

Section 4.25 Updated Table 8 - Terminal Group to Package Body Relationship Dimension Variations
to replace “Lower” and “Upper” with “Back” and “Front in Y1-Y27 Offsets. Also added Offsets for the
Z-direction

Section 4.26 Added in the Z-Direction to TerminalSpan and TerminalSpacing into
TerminalGroupToTerminalGroupRelationships-Array

Section 4.27 Changed TerminalDetails-Array from a Choice to a Sequence

Section 4.27.1 Terminal Details - Added "PolarTerminallindex" to "TerminalDetailsType" and to
"FirstTerminalLocationType" in Section 4.27.2.1

Section 4.27.1.1 — Added new section for Terminal Center to include polar coordinates

Section 4.27.1.2 — Added "Excluded" to "TerminalStatus"

Section 4.27.2.1 First Terminal Location

Section 4.27.2.2 Terminal Numbering Pattern

Section 4.27.2.3 Added Grid Terminal Numbering Pattern
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Annex B (cont’d)

Section 4.27.2.4 Terminal Details Exceptions - Added "Excluded" to "TerminalStatus"

Section 4.27.2.4.1 Terminal Index - Added "PolarTerminallndex” to “AssociatedTerminalStatus"

Section 4.27.2.4.2 Terminal Number - Added “FromNumber” and “ToNumber’ to
“TerminalNumberType”

Section 4.28 Updated Via Array

Section 4.29 Added a new section for 4.29 Geometric Dimensioning and Tolerancing

Section 4.30 Added a new section for Physical Model

Annex A Section A.1 — Update Contour example to fix one of the coordinates

Revised Table of Contents

Issue: B Date: Jun 2023 Item Number: 11.2-1032

Section 2.1 Applicable Documents: Update reference to JESD30K

Section 2.3 JEDEC/IPC: Added new reference to J-Std-609 Standard

Section 4.4 Package: Added AssemblyTechnologyType, CTE-ArrayType, and YoungsModulus-
ArrayType to PackageType.

Section 4.5 Package Terminal Position: Updated Package Terminal Position / Upper position to be
consistent with Bottom position to support Chiplets

Section 4.5.8 Upper: Added new section for upper terminal position

Section 4.7.4 Gull-wing: Renamed extended terminal code from Shoulder to Modified to align with
JESD30K

Section 4.11 Package Shape: Add in a new primitive shape RectangleConcave

Section 4.15.1 Terminal Position: Updated Terminal Group Terminal Position / Upper position to be
consistent with Bottom position to support Chiplets

Added new section 4.16 for Assembly Technology

Added new section 4.17 for CTE - Array

Added new section 4.17 for Young Modulus

Section 4.18.1 Terminal Group — Array: Added Terminal Material and CTE-Array to Terminal Group
Type

Section 4.18.3.1 Terminal Detail: Added ID key under terminal Details array for reference by the
Fiducial Array

Section 4.19 Fiducial: Added new section for Fiducial Marking

Section 4.20 : Changed GD&T Datum-to-Element Map to unbounded under GD&T Datum-to-
Element Map - Array

Section 4.20.2.1 Recommended Pad Or Hole Shape: Moved this structure from under Terminal
Groups to an array under Recommended Footprints

Section 4.20.8 Keepout Region -Array: Moved this structure from under Package to under
Recommended Footprints
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Annex B (cont’d)

Issue: C Date: November 2023 Item Number: 11.2-1040

Section 2.1 Applicable Documents: Update reference to JESD30L

Section 4.5.2 Dual: Added “Bottom-to-Upper” as a new Dual position to support Compressed Mount
Technology terminal types.,

Section 4.5.2.2 Dual Bottom-to-Upper: Added new structure for Bottom-to-Upper position

Section 4.7 Package Terminal Code: Updated diagram to include “Compressed Mount Technology”
as a new Terminal type.

Section 4.17.1.2 Terminal: Added Compressed Mount Technology as a new terminal type

Issue: D Date: February 2024 Item Number: 11.2-1053

Description of Change

Section 4.3 Linking the MPN to a specific Package Family Data set: Update section to include
reference from Part Number to Die

Section 4.3.2 Linking the Manufacturing Part Number to Physical Model Content: Corrected the
PhysicalModelKey assignment to PhysicalModel/ID,

Added new Section 4.3.3 “Linking the Manufacturing Part Number to Die Content”

Section 5 Package Section - Package: Updated diagram to include the addition of Die-Array

Updated images in sections 5.6, 5.8, and A.4.2 thru A.4.7 to include ValueSetGroup

Updated image in section 5.7.1 to include Outline-Array

Section 5.13.3 Terminal Detail — Array: “Terminal Number Pattern” is made unbounded

Section 5.13.3.2 Terminal Number Pattern: Added Prefix and Suffix under Terminal Number Pattern

Section 5.13.3.2.2 Sequential: Added Prefix, Start and Suffix under both Numerical and Alphabetical
Sequence.

Section 5.13.3.2.3 Grid: Updated image.

Section 5.13.3.2.1 First Terminal Location: Updated elements in “Location Relative-to-Package
Center” type from optional to mandatory under choice.

Section 5.13.3.2.2 Sequential: Updated Numerical and Alphabetical Sequence

Added new Section 6 “Package Section — Die-Array”




JEDEC Publication No. 30-P100E
Page 316

Annex B (cont’d)

Issue: E Date: August 2024 [tem Number: 11.2-1059

Description of Change

Section 4.1, and section 4.2: Update sections to align with modifications performed at the JEP30
parent structure

Section 5 Package Section — Package: Updated name of the JESD30 document. Added Package
Status. Changed xs:integer with Min of 1 to

Changed xs:integer with Min of 1 to “Min Integer Of One Type” throughout the document

Section 5.13.1 Terminal Group — Array: Make Terminal Location unbounded. Added Pattern Group
section.

Section 5.13.1.5 Terminal Location: Updated Terminal location to make it unbounded.

Section 5.13.1.5.1 Standard Array: Make Angle optional

Section 5.13.1.6: Added new section for Pattern Groups

Section 5.13.1.7.22.3: Updated image for Void Status

Section 5.13.3.2.1: Update image to include choice of Terminal Pattern ID or Pattern Group ID.

Section 5.13.3.2.4.1: Update Image to include Terminal Lodation ID, and Pattern Group ID

Section 5.13.3.2.4.2: Updated image to make various branches unbounded

Section 5.16 Recommended Footprint — Array: Updated section with Footprint Name, Footprint
Extended Name, Polarity. Made Soldermask and Pastemask Layer arrays optional.

Section 5.16.2 Recommended Pad Or Hole Shape — Array: Added new element for Pad Group To
Pad Group Relationship

Section 5.16.2.1 Recommended Pad Or Hole Shape: Make Location unbounded. Added Pattern
Group.

Section 5.16.2.1.1.1.1.1 Standard Array: Make dx, dy, Angle and VoidGroupLowerLeftVoidCenter
optional.

Section 5.16.2.1.3 Location: Updated Location image to make it unbounded.

Section 5.16.2.1.3.1 Standard Array: Updated image to make dx, dy, Angle and
LandGroupLowerLeftPad-or-HoleCenter optional

Section 5.16.2.1.4: Added new section for Pattern Groups

Section 5.16.2.1.5: Added new section for Land Pattern Span

Section 5.16.2.1.6: Added new section for Land Pattern Spacing

Section 5.16.2.2: Added new section for Pad Group To Pad Group Relationship

Section 5.16.7.1 Restrictive layer: Update element name to InnerLayer

Section 5.16.9 Soldermask Layer — Array: Make Soldermask Layer — Array optional

Section 5.16.10 Pastemask Layer — Array: Revised section to align with previous sections

Section 6 Package Section — Die-Array: Added Process Technology
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The purpose of this form is to provide the Technical Committees of JEDEC with input from the industry
regarding usage of the subject standard. Individuals or companies are invited to submit comments to
JEDEC. All comments will be collected and dispersed to the appropriate committee(s).

If you can provide input, please complete this form and return to:

JEDEC Email: angies@jedec.org
Attn: Publications Department

3103 North 10th Street

Suite 240 South

Arlington, VA 22201-2107

1. Irecommend changes to the following:
(‘] Requirement, clause number

[‘ Test method number Clause number

The referenced clause number has proven to be:
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Other
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3. Other suggestions for document improvement:
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Address:
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